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FOREWORD

This 1993 Chronology is published to fulfill the requirements of KMI
2700.1 (as revised) to describe and document KSC's role in NASA’s
progress.

Materials for this Chronology were selected from a number of published
sources. The document records KSC events of interest to historians and
other researchers. Arrangement is by date of occurrence, though the
source cited may be dated one or more days after the event.

Materials were researched and prepared for publication by Historian-
Archivist Ken Nail, Jr. (Sherikon Space Systems, Inc.). For the added
convenience of researchers, each entry has been headlined.

Comment on the Chronology should be directed to the John F. Kennedy
Space Center, LIBRARY-E, Kennedy Space Center, Florida, 32899.

Walter L. Covington
Center Services
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JANUARY

January 2: A BUSY NEW YEAR BEGINS

According to KSC spokesman Mitch Varnes , “the first three
weeks of the new year will be pretty busy.” Endeavour will be

launched onits STS 54 mission on January 13 and, then, “we’ll

have (Endeavour’s) landing here on the 19th.” A number of pre-

launch activities still remain on the schedule including the

installation of EVA spacesuits and servicing of payloads.
[Halvorson, FLORIDA TODAY, p. 2A, Jan. 3, 1992]

[] CREATIVE MANAGEMENT CONTRACT AWARD

“We're absolutely ecstatic about this contract,” said CMT

President  JacobDixon ,referringtothe award recently ofa$7

million contract with his Creative Management Technologies

Inc. (Cocoa Beach, FL). The new contract is for support

services to McDonnell Douglas Space Systems Co. at Kennedy

Space Center. CMT will perform administrative support ser-
vicesforMcDonnell Douglasfacilities at KSC and Cape Canaveral

Air Force Station and will provide employment for 51 people.

[“CocoaBeach Firm Wins Contract,” FLORIDATODAY, p. 10E, Jan.
3,1993]

January 4: STS 54: ENDEAVOUR READIES FOR LAUNCH

At Launch Complex 39B, technicians have opened the crew com-
partment of Endeavour and its payload bay doors which have
beenextendedtoaccommodate payload access platforms. Endeavour
has been powered up for the final pre-launch processing before

the youngest Shuttle begins its STS 54 mission on January 13.
Work in progress: aft main engine compartment closeouts;
launch countdown simulation exercise; solid rocket booster
electrical checks; solid rocket booster thermal curtain in-
stallation; TDRS battery charging; IUS battery checks; prepa-
rations for IUS Simulated countdown and the installation of
EVA spacesuits. Work scheduled: EVA spacesuit installation
on third shift tonight; IUS countdown simulation beginning

the second shift tomorrow; TDRS/IUS payload stray voltage
checks on January 6; DXS interim servicing; ordnance connec-
tions/hypergolictank pressurization January 7; startoflaunch
countdown for STS 54 at 12:01 a.m. January 10. Mission
managers currently have noissuesto resolve or concerns about
the launch. [Banke, FLORIDA TODAY, p.4A, Jan. 5, 1993; Space
Shuttle Status Report, Jan. 4, 1993.]

] KRISTOFFERSON RETIRES FROM PA

Karl Kristofferson (Public Affairs) today ends 30 years of
government service with his retirement as news chief at the

KSC Press Site. “If | could figure out a way to revoke his

retirement, | would,” said Dick Young , KSC'’s Chief of Public
Information. “He is a polished writer, a great editor, and

I’'m going to miss him. | may have to go back to work.”
Kristofferson said, “I've been here almost 30 years; that’s



enough. This will be the first time in a long time that I've
been unemployed and it already feels pretty strange.
[Halvorson, FLORIDA TODAY, p. 1A, Jan. 4, 1993.]

[] STS 54: EVA SPACESUITS INSTALLED

AtLaunch Complex 39B, technicians haveinstalled EVAspacesuits

in Endeavour in preparation for the STS 54 launch on January
13. Additional work completed: launch countdown simulation
exercise; solid rocket booster electrical checks and thermal
curtain installation. Work in progress today: aft main
engine compartment closeouts; removal of aft compartment ac-
cess platforms and portable lights; removal of main engine
protective covers; loading Orbiter mass memory unit software;
star tracker inspections; fuel cell purges; external tank
purges; external tank electrical checks; TDRS battery charg-

ing; IUS simulation countdown; EVA spacesuit checkout in Or-
biter airlock; launch countdown preparations in Firing Room

3. Work scheduled: TDRS/IUS stray voltage checks; range
safety command checks; DXS interim servicing; removal of main
engine compartment access platforms; ordnance connections;
hypergolic tank pressurization; closing payload bay doors;
beginning of launch countdown on January 10 at9 a.m. |
SHUTTLE STATUS REPORT, Jan. 5, 1992.]

[l MAGLEV LINE FOR KSC?

John Morena has a vision; the Executive Director of American
Maglev Star Inc. wants to build a 15 mile maglev train system
from Kennedy Space Center south. The projectis designed - by

Drs. GordonDanby and JamesPowell -todemonstrate the tech-

nical capability of superconducting technology and would in-
clude aresearch and development facility as well. Estimates
of costs suggest that the high-speed rail system would cost $8

to $10 million per mile. [Merx, FLORIDA TODAY, p. 16C, Jan.

6, 1993.]
[ PLAYALINDA BEACH ACCESS ROAD

The new access road to Playalinda Beach will not be completed
until the spring of this year. Shuttle launches during 1992
and delays onrailroad electrical work has put off an official

completion date till May 3, according to Wendell Simpson

Canaveral National Seashore Superintendent. “Such delays,”
he said, “are not unusual for this type of project because we

are doing much more than just building a road. Simpson
continued, “I know people have been waiting for this for a
long time, and we get people coming in from all over the state

and country to see our beach. That amount of visitors will
definitely have an impact on the economy of Titusville.”
[White, ~ STAR-ADVOCATE, Jan. 6, 1993.]

January 6: STS 54: PURGES COMPLETED

Endeavour continues to undergo preparations for its upcoming
STS 54 mission. At Launch Complex 39B, fuel cell and external
tank purges have been completed. Other completed tasks in-



clude: aft main engine compartment closeouts/flight door
installation; removal of main engine protective covers; load-

ing Orbiter mass memory unit software; star tracker inspec-
tions; electrical checks of both the external tank and the

solid rocket boosters; SRB thermal curtain installation; IUS
simulated countdown; EVA spacesuitcheckoutin Orbiter airlock.
Today, technicians’ tasks include: aft main engine compart-

ment confidence testing; installation of flight crew equip-

ment items and the crew escape pole; range safety command
checks; launch countdown preparations in Firing Room 3; TDRS
battery charging; IUS/TDRS power-on stray voltage checks and
payload closeouts; and Diffuse X-Ray Spectrometer interim
servicing. Scheduled work: ordnance connections; hypergolic
tank pressurization; external tank closeouts; solid rocket
booster closeouts; IUS battery voltage checks; beginning launch
countdown at9 a.m. January 10; astronaut arrival at 3:30 p.m.

and payload bay door closing at 8 p.m. January 10. [Banke,
FLORIDA TODAY, p. 8A, Jan. 7, 1993; SPACE SHUTTLE STATUS
REPORT, Jan. 6, 1993.]

January 7: STS 54: ESCAPE POLE INSTALLED

At Launch Complex 39B, technicians have installed the crew
escape pole in Endeavour. The pole was designed after the
1986 Challenger accident to enhance astronaut chances of sur-
vival in a Shuttle accident. Other tasks completed: range

safety command checks; TDRS battery charging; IUS/TDRS power-
on stray voltage checks; DXS interim servicing; external tank

and reactant system purges. Ordnance connections are underway
as is hypergolic tank pressurization. Scheduled work for STS

54 includes: external tank closeouts; solid rocket booster
closeouts; IUS battery voltage checks; final payload close-

outs; start of launch countdown at 1 p.m. January 10. The
crew of STS 54 is expected to arrive at 3:30 p.m. and the
payload bay doors will be closed at 8:45 p.m. on the 10th.

[ SPACE SHUTTLE WEEKLY STATUS REPORTS, Jan. 7, 1993.]

[] STS55: COLUMBIA IN OPF BAY 2

OPF Bay 2 workers have completed their fuel cell checkout of
Columbia as they ready the Orbiter for its STS 55 mission
scheduled for February. Workers have also completed a freon
coolantloop checkout, main engine installation andthe Spacelab
tunnel installation. Work in progress: troubleshooting pay-

load bay door latching; installation of main engine heat
shields; functionaltesting of waste containment system; testing

of OMS/RCS redundantelectrical system. Work scheduled: payload
bay door cycle and latch tests; installation of Spacelab D-2
laboratory module; mating of the external tank to the STS 55
solid rocket boosters (on January 13.) Engineers are trouble-
shooting a difficulty in latching the payload bay doors. As

a result Spacelab D-2 installation has been rescheduled from
today until Monday (January 11). The initial troubleshooting

will focus on the strongbacks attached to the doors. It is

not clear at this time whether there might be a direct sched-

ule impact. In the VAB, the left forward booster segment
which was destacked immediately before the Christmas holidays



has been restacked and leak checks have been successful.
[ SPACE SHUTTLE WEEKLY STATUS REPORTS, Jan. 7, 1993.]

[] DISCOVERY: STS 56 PROCESSING

Discovery’s drag chute hardware has been removed and in-
spected during the Orbiter’s stay in OPF Bay 3. As partofthe
processing activities prior to Discovery’s STS 56 mission,

the forward reaction control system has been removed and the
waste management system has been flushed and drained. Workiin
progress: inspections of the 17-inch quick disconnect; lig-

uid oxygen main propulsion system leak checks; reinstallation

of the wheel and tire assembly; Orbiter hydraulic servicing;
Ku-band antenna testing; radar altimeter testing; potable
water servicing; tile removal and replacement/tile repairs.
Scheduled work includes: hypergolic deservicing this week-
end; reconfiguration of the payload bay for ATLAS-2 and humid-

ity separator flow performance testing. [ SPACE SHUTTLEWEEKLY
STATUS REPORTS, Jan. 7, 1993.]

January 8: STS 54: TANKS PRESSURIZED

Endeavour’s hypergolic propellant tanks have been pressurized
forits STS 54 mission and final ordnance operations have been
completed. Work in progress today: checkout of the solid
rocketbooster forward and aft skirts; launch countdown prepa-
rations; removal of protective covers from the reaction con-
trol system thrusters; preparing the crew compartment for
flight; preparingthe hazardous gas detection systemforlaunch;
removal of service platforms from the pad area; moving the
booster flame deflectors to the launch position; standard
pre-launch inspection of the launch pad; closeouts ofthe TDRS
and IUS payload. Work scheduled: STS 54 launch team on
station in firing room 3 for the start of the countdown at the

T-43 mark; flight crew arrival at the Shuttle Landing Facil-

ity; closing of payload bay doors; launch on January 13 at
8:52 a.m. EST. The weather outlook for the launch of STS 54
continues to suggest a 70 percent chance of favorable weather
at launch time. The primary weather concern is the potential

for thunderstorm debris clouds in the area. | SPACE SHUTTLE
STATUS REPORT, Jan. 8, 1993; Halvorson, FLORIDA TODAY, p. 4A,
Jan. 9, 1993 ]

[] STS55: COLUMBIA

Main engine heat shields have been installed and the left
forward assembly ofthe left solid rocketbooster for Columbia’s

STS 55 mission have been stacked. Work in progress today:
preparationsto install the Spacelab D-2 payload; tests of the
payload bay doors; functional test of the Orbiter's waste
containment system; electrical redundancy test of the orbital
maneuvering and reaction control systems. Scheduled work
includes the installation of the Spacelab D-2 payload into the
Orbiter’'s payload bay January 11 and rollover to the VAB
targeted for early in February. [ SPACE SHUTTLE STATUS REPORT,
Jan. 8, 1993.]




[] STS 56: DISCOVERY PROCESSING

All flight tires have been installed on the main and nose
landing gears of Discovery in preparation forits upcoming STS

56 mission. Today, workers are conducting pulse purges of the
main propulsion system; preparing to remove APU ferry flight
plugs; conducting a voltage test of the fuel cells; trouble-
shooting the Ku-band antenna and inspecting the 17-inch um-
bilicals. Scheduled work includes inspections of the orbital
maneuvering system thrusters and removal of the main engine

heat shields. [ SPACE SHUTTLE STATUS REPORT, Jan. 8, 1993.]

January 10: PAYLOADS GETTING SCARCE

Budget cuts have caused several science experiments to be
canceled which would have flown aboard the Space Shuttle in
the mid-1990s. The next big assignment for the Space Trans-
portation System is hauling Space Station components into
space startingin 1996. Congress and/or President Clinton may
create other delays in implementing the Space Station.

Tucker whose office decides which payloads will fly aboard the
Shuttle says, “There haven’'t been any new payload
starts...because we’re shifting to Space Station.” [Date,

THE ORLANDO SENTINEL, pp. A-1 & A-6, Jan. 11, 1993.]

January 11: ENDEAVOUR: AT LC39B

The crew of STS 54 arrived at Kennedy Space Center’s Shuttle
Landing Facility yesterday at 3:30 p.m. Endeavour’s payload
bay doors were closed last night in preparation for launch
January 13. Navigation aids have been activated and the pad
at LC 39B has been washed down and inspected for debris. The
Orbiter's mass memory has been checked out as has been the
main engine controller. Work in progress today: launch
countdown operations in Firing Room 3; cryogenic reactamt
loading operations will continue until 4:30 p.m.; main engine

final preparations; IUS battery voltage checks; communica-
tions system activation; inertial measurement unit checkout;
potable water microbial sample; commander and pilot Shuttle
Training Aircraft flights; astronaut fit checks of launch and

entry suits. Tasks remaining to be done: demating the
Orbiter mid-body umbilical; installation of flight crew mis-

sion items and personal effects; closeout tail service masts;
retraction of rotating service structure; final launch pad
debris inspections; payload mid-deck late stowage including
rodents; IUS guidance system calibration; activation of iner-
tialmeasurementunits; checking of mainengine steering (gimbal
checks) and external tank fuel loading beginning at 12:32 a.m.
January 13. Weather continues to rate 70 percent favorable
for launch. The five-member crew of STS 54 includes: Com-

mander John Casper ; Pilot Donald McMonagle ; Mission Special-
ists GregoryHarbaugh , SusanHelms and MarioRunco .[Halvorson,

Bob

FLORIDATODAY, p.1A,Jan. 11,1993; Halvorson, FLORIDATODAY,

p. 5A, Jan. 13, 1993; SPACE SHUTTLE STATUS REPORT, Jan. 11,

1993



{} STS 54. ENDEAVOUR READIED

Workers at Launch Complex 39B have completed cryogenic reac-
tantloading operations for Endeavour’s STS 54 mission. Other
completed tasks include: retracting Orbiter mid-body umbili-

cal and activation of the communications system and the navi-
gation aids. Work in progress today: launch countdown opera-
tions in Firing Room 3; retracting rotating service structure

at 11 a.m.; closeout of tail service masts; final launch pad

debris inspection; payload mid-deck late stowage including
rodents; activation of inertial measurement units; OMS gimbal
profile; alignment of IUS Redundant Inertial Measurement Unit
(RIMU); Shuttle Training Aircraft flights by STS 54 Commander

and Pilot and countdown status briefings for the STS 54 crew.
Tanking should begin at 12:32 a.m. tomorrow. The astronauts
will be awakened at 4:.02 a.m. and leave for the pad at 5:37
a.m.. The crew access hatch will be closed and sealed at 7:22

am. [ SPACE SHUTTLE STATUS REPORT, Jan. 12, 1993; Halvorson,
FLORIDA TODAY, p. 1A, Jan. 10, 1993 ]

[] BOC SETTLEMENT LOOMS

NASA management said today that a hearing on the BOC has been

delayed “to allow the [three protesting parties] to reach an

accord,” according to Public Affairs Chief Hugh Harris . GSA
officials suggested three scenarios which might provide a end

to this unusual procurement effort:

a) Protestors will conclude they don’'t have a strong case
after reviewing material and querying KSC officials.
They'll settle by dropping the protest.

b) Protestors will convince KSC - through their investiga-
tions - that it was the space center’'s mistake, and KSC
could settle by opting to ask for another round of bids.

C) KSC, the protestors [EG&G Florida, Inc. (the incumbent);
Westinghouse Electric Corp. and BAMSI Inc.] and Lockheed
Space Operations Co. (announced winner of BOC competi-
tionin November 1992) would agree to subcontract work on
the contract. This is considered least likely of the
three scenarios.

[Liden, FLORIDA TODAY, p. 1A, Jan. 12, 1993.]

January 12: SPACE STATION WORK CONTINUES IN 1993

“We are quickly approaching the point in space exploration

where astronauts will be conducting valuable research on a

permanent basis,” according to Space Station Director Richard
Kohrs . “In the years to come, we are going to use the Space

Shuttle to give us additional research capability and confi-

dence inthe techniquesto be used aboard Freedom.” Beginning

with the first Shuttle flight in January and ending with the

eighth missionin December, astronauts will conduct spacewalks,

materials and life sciences research in the Spacelab scien-

tific laboratories and small-scale experiments to prepare for

long-duration stays in space aboard Freedom. | NASA Release

93-10, Jan. 12, 1993.]




[] LIBERTY STAR RESCUES CUBANS

The NASA ship Liberty Star rescued 3 Cuban refugees afloat in

the Atlantic on inner tubes. Liberty Star was at sea to
supportfortomorrow’s STS 54 Endeavour launch and pick up one

of the spent solid rocket boosters after the liftoff. The

three starving and dehydrated Cubans - Raciel Garcia Laguna :
30, Jose Sainz Balmacedas , 22, and Gerardo Pepe Gonzalez , 39
- were all natives of the Cuban province of Matanzas. The

three were transferred to the Coast Guard cutter Matagorda to

receive medical attention; Matagorda Commander John Kaptinski
said, “They are suffering from severe dehydration, and for the

last four days they drank their own urine.” [Halvorson and

Weiss, FLORIDATODAY,p.1A,Jan. 13,1993;“Crew of NASA Ship

Picks Up 3 Cubans,” THE ORLANDO SENTINEL, Jan. 13, 1993.]

January 13: LAUNCH OF STS 54

The Space Shuttle Endeavour performed a normal launch and
ascent to orbit this morning at 7:59:30 a.m. CST, following a

few minutes long delay to allow extra analysis of high-alti-

tude winds and their predicted effect on Endeavour. After
reaching a 164 by 160 nautical mile orbit, the crew activated

the Diffuse X-Ray Spectrometer to allow ground commanding of
the instrument to begin from the Goddard Space Flight Center
(Greenbelt, MD). The crew’s main focus for the remainder of
today will be the deployment of the Tracking and Data Relay
Satellite-F scheduled for about 2:12 p.m. CST after the sat-
ellite is checked out and powered up. Among the many persons
viewing the launch was the first American launched into space

32yearsago, Alan Shepard . [Halvorson, FLORIDATODAY, p.5A,
Jan. 13, 1993; Halvorson, FLORIDA TODAY, p. 1A-2A, Jan. 14,

1993; Broad, THE NEW YORK TIMES, p. A13, Jan. 14, 1993; Date,

THE ORLANDO SENTINEL, p. A-4, Jan. 14, 1993; Shields, THE
ORLANDO SENTINEL, Jan. 14, 1993; “Endeavour Helps Lift NASA

Into New Year,” USA TODAY, p. 4A, Jan. 14, 1993; MISSION

CONTROL CENTER, STS 54 STATUS REPORT #1, Jan. 13, 1993.]

January 14: STS 55: COLUMBIA PROCESSING WORK

In Orbiter Processing Facility Bay 2, technicians continue to
process Columbia for its upcoming STS 55 mission. Completed
tasks include: ammonia boiler servicing; water spray boiler

leak checks; Spacelab potable water sampling; installation of
external tank door latches; solid rocket booster stacking and

leak checks in the VAB; external tank mating to solid rocket
boosters. The Spacelab D-2 interface verification test is
currently underway. Ammonia boiler sampling and external
tank door latch cycling is also in progress. Scheduled tasks
include: Spacelab D-2 IVT; removal and replacement of the
helium regulator valve in the aft compartment; installation
ofthe Spacelab tunneladapter and preparations for aft close-
outs. [  SPACE SHUTTLE STATUS REPORT, Jan. 14, 1993.]




January 15: STS 55: EXTERNAL TANK WORK

An external tank latch pull test has been completed as part of

the preparations of Columbiaforits STS 55 mission. The tank
was mated to its solid rocket boosters on January 13. Other
completed work includes: ammonia boiler GSE servicing and
sampling; water spray boiler leak checks; installation of
external tank door latches and solid rocket booster stacking

and leak checks. Workers are proceeding with cabin depressur-
izationvalve checks; ammoniaboiler servicingandthe Spacelab
D-2 interface verification test (IVT). The verification test

is scheduled to run through tomorrow. Work continues to
remove and replace a helium regulator valve in the aft com-
partment; install the Spacelab tunnel adapter; complete the
avionics bay closeout; stow the Ku-band antenna and prepare
foraft closeouts. | SPACE SHUTTLE WEEKLY STATUS SUMMARY, Jan.
15, 1993.]

[] DISCOVERY: COMPUTER TASKS COMPLETED

In OPF Bay 3, technicians have completed the removal and
replacement of Discovery’s mass memory unit #2 and have re-
loaded the MMU #2 software. They have reinstalled the general
purpose computer and finished main engine drying. STS 56 work
in progress: preparations for main engine removal; fuel cell

and PRSD system testing; OMS pod thruster checkout; auxiliary
power unit lube oil deservicing; solid rocket booster stack-

ing in the Vehicle Assembly Building. Scheduled work: main
engine removal; aft main propulsion system leak and func-
tional checks; retest of MMU #2; installation of the remote
manipulator arm; head-up display system checkout; S-band air-
to-ground antennatesting; auxiliary power unitleak and func-

tional testing; installation of drag chute mortar and chute
retractor and the of the chute itself. [ SPACE SHUTTLE WEEKLY
STATUS SUMMARY, Jan. 15, 1993.]

January 18: STS 54 LANDING AT KSC

Nearly six days after the launch of Endeavour on its STS 54
mission, the Orbiter is preparing to return home tomorrow
morning. Endeavour is now scheduled to land at the SLF at
7:02 a.m. EST. The deorbit burn to bring the Shuttle back to
Earth is planned to occur at 6:02 a.m., an hour before the
landing on Kennedy Space Center’s runway. The second of two
KSC landing opportunities tomorrow is at 8:38 a.m. EST.
Endeavour also has a chance to land at Edwards Air Force Base
(CA) at 10:05 EST. Flight controllers are aiming to bring
Endeavour in on the initial KSC landing opportunity. If the
weather cooperates on the first try, Endeavour will reenter
Earth’s atmosphere over the South Pacific and head eastward
toward the three-mile-long Shuttle Landing Facility. Endeavour

will pass over Baja California, Mexico, southern Texas and the
Gulf of Mexico before reaching the west central Florida coast.
MissionCommander  JohnCasper willthenguide the Shuttle high
over Orlando and Titusville before landing the Orbiter at
Kennedy Space Centerto concludeits third mission of Endeavour



and the 53rd Space Shuttle mission. Endeavour’s next mission
willbe STS 57 scheduled for late spring of this year. [ NASA/
KSC Release No. 7-93, Jan. 18, 1993.]

January 19: CEA, INC. WINS KSC CONTRACT

CEA, Inc. (Canton, MA) has been awarded a $1,473,935 contract
to install fiber-optic, copper audio and coaxial cable as a

part of an underground communications system at Kennedy Space
Center. Work began January 6 and is expected to be completed
by January 5, 1994. The contract calls for the installation

of cable between the Space Station Processing Facility (SSPF)
and other payload processing and launch support facilities at

KSC. This is the eleventh such contract of its type at the

space center and is part of a long-range plan to upgrade the
center’s communications capabilities.

Under the contract, links will be made to the Communications
Crossconnect Facility (CXT), a satellite switching station of

the Communication Distribution and Switching Center in KSC’s
Industrial Area. The CXT will serve as a communications hub
with cable linking it to the SSPF, the Operations and Checkout
Building, the Payload Hazardous Servicing Facility, the Hypergol
Support Building, the Vertical Processing Facility, and the

SSPF Chiller Building. Coaxial audio cable will be installed
between the SSPF and the Engineering Development Laboratory.
In the long term, most KSC facilities will be linked by fiber-

optic cable, which carries digitized communications data at a

much higher capacity than the X-band copper wire currently in
place. Fiber-optic cables now in use at KSC allow high-speed
computers to relay Space Shuttle and payload processing in-
formation to the Launch Control Center, improving the effi-
ciency of Shuttle processing and launching operations. | NASA/
KSC Release No. 4-93, Jan. 19, 1993.]

January 20: COLUMBIA: STS 55 PROCESSING

The Spacelab D-2 interface verification test (IVT) has been
completed in preparation for Columbia’s STS 55 mission which
is to begin late next month. The Orbiter's payload bay has
been cleaned and itsammoniaboiler serviced. Workin progress
today: installation of the Spacelab tunnel; hydraulic test of

flight controls; positioning of flight control elements for
rollover of Columbia to the VAB; Orbiter/external tank door
functional test; Orbiter aft compartment closeouts; Orbiter
mid-body closeouts. Scheduled work: payload bay door radia-
tor inspections and the crew equipment interface test (CEIT).

Endeavour (OV-105) touched down at 08:38:17 a.m. EST yester-

day. landing approximately 1,500 feet from the Runway 33
threshold about three feet right of the centerline, and roll-

ing out approximately 8,700 feet. “From a pilot’s point of

view, it was an excellent landing,” said NASA Space Flight

Chief  Jeremiah W. Pearson Il . Brake and tire wear was
normal, except for a cut 5/16th-inch deep and two plys of

scuffing on the right inboard tire. There were 57 debris

impacts, with 13 greater than one inch. Four to five tiles



are expected to be replaced. Endeavour arrived at OPF Bay 1

at about 3 p.m. yesterday where deservicing of the vehicle is

presently underway. [Halvorson, FLORIDA TODAY, p. 1A-2A,
Jan. 20, 1993; SPACE SHUTTLE STATUS REPORT, Jan. 20, 1993.]

[] DRAG CHUTE MODIFICATIONS

When Endeavour landed at Kennedy Space Center last September,

its drag chute was fully deployed, but, because, it opened

slightly to the right of the tail, the Orbiter was pulled to

the left. Commander Robert L. “Hoot” Gibson had to steer the
Orbiter back to the runway midline. Discovery will use a

modified drag chute on its March flight (STS 56); the chute

will open to only 90% of its capacity. John Kennedy , Drag
Chute Manager for Johnson Space Center said, “We’re looking to

see ifit gets better, and how much better.” He also said the

full chute would be used on Columbia’s next flight (STS 55);

subsequent flights will use the modified chute. [Date, THE
ORLANDO SENTINEL, p. A-13, 1993.]

January 22: WEEKLY ORBITER UPDATES

Columbia’s ammonia boiler servicing has been completed in OPF
Bay 2. Other tasks completed: water spray boiler servicing;
installation of Spacelab tunnel; Spacelab Interface Verifica-

tion Test (IVT). Work in progress on Columbia: external tank

door test cycles; Orbiter aft main engine compartment close-
outs; reaction control system trickle purge; routine thermal
protection system tile work. STS 55 processing work sched-
uled: avionics bay closeout; astronaut crew equipment inter-

face test (CEIT); main propulsion system closeouts; aft struc-

tural leak check; Orbiter composite pressurization test; tile
closeouts; Ku-band antenna testing and stowage; rollover to
the VAB and external tank/solid rocket booster closeouts in
VAB. [ SPACE SHUTTLE WEEKLY STATUS SUMMARY, Jan. 22, 1993.]

[] DISCOVERY: STS 56 PROCESSING

Discovery is undergoing processing for its STS 56 mission in
Orbiter Processing Facility Bay 3. Work completed: head-up
display system checkout; tests of S-band air-to-ground an-
tenna; auxiliary power unit leak and functional checks. Work

in progress: preparations for left OMS pod removal; connec-
tions of waste containment system; Ku-band antenna testing;
stacking of solid rocket boosters in the Vehicle Assembly
Building and main propulsion system functional testing. Work
scheduled: main engine installation; right OMS pod func-
tional test; forward reaction control system installation;
solid rocket booster stacking; Ku-band antenna testing con-
tinues; potable water servicing; drag chute installation;
crew hatch seal leak check; testing of flight deck data dis-

play systems; auxiliary power unitlube oil servicing. [ SPACE
SHUTTLE WEEKLY STATUS SUMMARY, Jan. 22, 1993.]

[ ENDEAVOUR: OPF BAY 1

Endeavour, just returned from its third mission, STS 54, is



being readied for its STS 57 mission in OPF Bay 1. Work in
progress: preparations to open the payload bay doors; ord-
nance safing; preparations for hypergolic deservicing; tile
waterproofing for the upcoming mission; installation of win-
dow covers; dumping of flight data recorders. Scheduled work:
opening of payload bay doors; post-flight mechanical inspec-
tions; waste containment system functional check; drag chute
hardware removal; wheel and tire removal; TACAN post-flight
checkout; preparationsfor DXS andIUS airborne supportequipment
removal. [ SPACE SHUTTLE WEEKLY STATUS SUMMARY, Jan. 22,
1993.]

January 24: 30TH SPACE CONGRESS SPEAKERS

Planners for the 30th annual Space Congress (Cocoa Beach, FL)
have drawn up a preliminary list of speakers for the event:

General Merrill McPeak, Air Force Chief of Staff

General Charles Horner, Commander in Chief of U.S. Space Com
mand (Colorado Springs, CO).

Samuel Durrance, Shuttle Payload Specialist with the Cen

ter for Astrophysical Science at Johns Hopkins University
(Baltimore, MD).

Daniel S. Goldin, NASA Administrator.

Jeremiah W. Pearson lll, NASA Space Flight Chief.

Miles “Mike” Ross, former Deputy Director of Kennedy Space
Center.

Lee Scherer, former Director of Kennedy Space Center, now a
consultant to General Dynamics Launch Services.

JoAnn Morgan, Director of Payloads Projects Management at KSC.
John Mannix, Chief of NASA'’s Office of Commercial Space.
Richard Kohrs, Director of Space Station Project Office, NASA.
Robert L. Crippen, Director of Kennedy Space Center.

James E. Beggs, former Administrator of NASA and Chairman of
Spacehab Inc. (Washington, D.C.)

[“Speakers Line Up For Annual Space Congress,” FLORIDA TODAY,
p. 9E, Jan. 24, 1993.]

[] STS 55 CREW ARRIVES TODAY

The seven-member crew of Columbia’s STS 55 mission arrive
today at Kennedy Space Center to look over the Orbiter and
inspect it for sharp edges and to practice using the foot and

hand holds to determine whether they are in the proper places

for flight. The STS 55 crew includes: Commander Steven
Nagel ; Pilot Terrence Henricks ; Payload Commander JerryRoss
Payload Specialists Hans Schlagel and Ulrich Walter ; Mission
Specialists Bernard Harris and Charles Precourt . Next month,

the crew will return to KSC for emergency egress training.
[Banke, FLORIDA TODAY, p. 2A, Jan. 24, 1993.]

January 25:AMBASSADOR SHUTTLES TO KOREA

At Spaceport USA, the Shuttle Ambassador replica is being
dismantled for shipment to Korea. A new replacement replica
is being built now in Apopka (FL) by Guard-Lee Inc. and will

be on site at the Spaceport by the end of 1993 or early 1994,



according to Spaceport Marketing Supervisor Tom Blair . The
vehicle will be named by Florida school students in a state-

wide contest in the fall of 1993. [Halvorson, FLORIDA TODAY,
p. 1A, Jan. 25, 1993.]

[] COLUMBIA'S PAYLOAD DOORS REPAIRED

Several weeks ago workers discovered a problem with the pay-
load bay doors of Columbia; the 60-foot-long doors wouldn't

close properly. Now workers have replaced a dry lubricant on
several pins which guide the doors into a closed position.

The lubricant has successfully passed tests. KSC spokesman
George Diller said the replacement and testing “means we
understand what caused the problem and we're cleared to press

on. But we’ve still got a lot of work to do.” STS 55 is

currently targeted for liftoff on February 25. [“Workers Fix

Columbia’s Payload Doors,” FLORIDA TODAY, p. 2A. Jan. 26,
1993.]

January 26: STS 55: SPACELAB D-2 MISSION

The Space Shuttle Columbia remains in OPF Bay 2 where it is
being prepared for its STS 55 mission which features the
Spacelab D-2 payload. Completed work: payload bay door test
cycles; tire leak check; Ku-band antenna stowage; crew equip-
ment interface test (CEIT); Spacelab laboratory module close-
outs; avionics bay closeouts; payload bay door radiator stow-
age. Work in progress: crew compartment closeouts and clos-
ing of crew access hatch; Orbiter aft main engine compartment
closeouts; main propulsion system closeouts; Orbiter mid-body
closeouts; thermal protection system tile closeouts. Sched-
uled work includes: an aft structural leak check/Orbiter
composite pressurization check; weight and center of gravity
determination; installation of the vehicle on the Orbiter
transporter; closing payload bay doors and rollover to the VAB

on February 2 or 3. [*Columbia’s Engines Will Get Attention,”
FLORIDA TODAY, p. 2A, Jan. 25, 1993; SPACE SHUTTLE STATUS
REPORT, Jan. 26, 1993.]

January 27: STS 55: FUNCTIONAL TESTING

In OPF Bay 2, Columbia has undergone functional tests of its
external tank doors and of the payload bay doors. The avion-

ics bay has been closed out, as well. Work in progress today:
Spacelab module positive pressure check; crew compartment
closeouts/closing of the crew access hatch; Orbiter aft main
engine compartment closeouts; Orbiter mid-body closeouts;
thermal protection system tile closeouts. STS 55 work sched-

uled: removal of the BREMSAT GAS canister; closing of payload
bay doors; aft structural leak check/Orbiter composite pressur-

ization test; weight and center of gravity determination;
installation of Columbia uponthe Orbiter transporter; rollover

to the VAB; mating to external tank and solid rocket boosters.
[Halvorson, FLORIDATODAY, p.2A,Jan.27,1993; Banke, FLORIDA




TODAY, p. 4A, Jan. 28, 1993; SPACE SHUTTLE STATUS REPORT, Jan.
27,1993

January 28: STS 55: SPACELAB D-2 CLOSEOUTS

Spacelab D-2 closeouts were completed in OPF Bay 2 today;
Columbia continues to undergo preparations there for its up-
coming STS 55 mission. Work in progress: removal of the
BREMSAT GAS canister; Spacelab module positive pressure leak
check; crew compartment closeouts/closing of the crew access
hatch; main landing gear strut hydraulic fluid level checks;

Orbiter aft main engine compartment closeouts; main propul-
sion system closeouts; thermal protection system tile close-

outs; Orbiter mid-body closeouts. STS 55 work scheduled:
installation of aft flight doors; waste containment system
electrical verification checks; aft structural leak check/

Orbiter composite pressurization test; closing payload bay
doors for flight; weight and center of gravity determination;
installation of Columbia uponthe Orbiter transporter; rollover

to the VAB. [Banke, FLORIDA TODAY, Jan. 28, 1993; SPACE
SHUTTLE STATUS REPORT, Jan. 28, 1993.]

[ ASTRONAUTS REMEMBERED IN TITUSVILLE

“The facts are that we lose more people crossing the street

every day than have been lost in all of space exploration. We

have to remember the price that has been paid, but we don’t

want to stop moving forward,” said STS 47 Pilot Curtis Brown
Jr. atthe annual ceremony to honor astronauts who died during

space exploration efforts. The Titusville ceremony has been

handled annually since the Challenger accident of January 28,

1986. Lockheed Media Relations Chief J.B.Kump said, “There
are the lives we come to celebrate today. They already paid

the price for a better future for all of us.” The even honored

Gregory Jarvis , EllisonOnizuka , RonaldMcNair , JudithResnik :
Christa McAuliffe , MichaelSmith and DickScobee ; Virgil“Gus”
Grissom , Edward White and Roger Chaffee . [Fiorini, FLORIDA

TODAY, p. Jan. 29, 1993
January 29: BOC PROTESTS SETTLED

NASA announced today that the protests of EG&G Florida, Inc.,
BAMSI Inc., and Westinghouse KSC Company, Inc. have been
settled on the Kennedy Space Center (KSC) Base Operations
Contract (BOC) procurement. NASA had selected Lockheed Space
Operations Co. on Nov. 17, 1992, for negotiations leading to
award of the BOC. The three companies protested the selection

to the General Services Administration Board of Contract Ap-
peals in early December. Settlement was prompted by the
determination that certain deficiencies in the agency’s ac-

tivities occurred during the original proposal submission and
discussion phase of the procurement. This resulted in a
deficiency in certain critical information which remained
unrequested andtherefore, unavailable for NASA’s source evalu-

ation board to fully consider and evaluate.

As part of the settlement, NASA will rescind its original



selection. An amendment to the BOC solicitation also will be
issued. Each of the four competitors then will have the
opportunity to submit a revised proposal. Selection of an
awardee is expected to occur sometime during the late summer.
The BOC provides a variety of services to KSC, primarily in
the area of management, operation, maintenance and engineer-
ing for KSC facilities and utilities, technical and adminis-
trative support operations, and health, fire and security
services. The BOC will be a cost-plus-award fee contract,
with an incentive fee feature, for an initial period of 4
years with three priced 2-year options. EG&G Florida, Inc.,
the incumbent contractor, will continue to provide base op-

erations support during the recompetition period. [Date, THE
ORLANDO SENTINEL, pp.C-1&C-6, Jan. 29, 1993; Liden, FLORIDA
TODAY, p. 1A-2A, Jan. 30, 1993; Liden, FLORIDA TODAY, p. 1A,
Jan. 30, 1993; NASA RELEASE: 93-18, Jan. 29, 1993.]

[] STS 55: PROCESSING UPDATE

Technicians working in OPF Bay 2 have removed the BREMSAT GAS
Canister from Columbia and installed the vehicle’s aft flight

door as part of the STS 55 processing cycle. The workers have

also conducted closeouts of the aft main engine compartment

and ofthe crew compartment. Workin progresstoday: Spacelab

module positive pressure leak check; aft main engine compart-

ment positive pressure leak check; Orbiter crew hatch func-

tional check; crew access hatch closed for rollover; waste

containment system electrical verification checks; landing

gear strut hydraulic fluid level checks and leak checks; Ku-

band antenna stowage; thermal protection system closeouts.
Scheduled work: final payload bay cleaning; closing of pay-

load bay doors; Orbiter composite pressurization test; weight

and center of gravity determination; installation of Columbia

upon the Orbiter transporter; rollover to the Vehicle Assem-

bly Building. [Halvorson, FLORIDA TODAY, p. 8A, Jan. 30,
1993; SPACE SHUTTLE WEEKLY STATUS SUMMARY, Jan. 29, 1993;
Halvorson, FLORIDA TODAY, p. 1A, Jan. 31, 1993]

[] DISCOVERY: PROCESSING FOR STS 56

Workers in OPF Bay 3 have completed OMS pod functional checks
on Discovery as they ready it for its next mission, STS 56.

Other completed tasks include: initial auxiliary power unit

lube oil servicing; auxiliary power unit leak and functional

check; drag chute installation and tests of S-band air-to-
ground antenna. Work in progress today: sleep station in-
stallation; preparations for payload installation; prepara-

tionsfor main engineinstallation; radiator functional checks;

waste containment system functional checks; potable water
servicing; Ku-band antenna testing; vertical tail closeouts;

OMS pod removal; tile water proofing; stacking solid rocket
boosters in the VAB. Scheduled activities: heads up display
system checkout; main engine installation; payload bay clean-

ing; heat shield installation; checks of air data system;
TACAN checkout; crew hatch seal leak check; main computer
display system checkout; removal and replacement of spare
general purpose computers; liquid hydrogen system leak and



functional check; potable water servicing; forward reaction

control system installation; testing of cockpit data display

system; auxiliary power unit lube oil servicing. [ SPACE
SHUTTLE WEEKLY STATUS SUMMARY, Jan. 29, 1993.]

[] ENDEAVOUR: STS 57 PROCESSING

Endeavour is in OPF Bay 1 being readied for its next mission,

STS 57. The Diffuse X-Ray Spectrometer has been removed from
Endeavour’s payload bay; other removals include the 1US air-
borne support equipment and the drag chute hardware. Techni-
cians have also completed inspections of the payload bay door
radiator. Workin progress: nose landing gear hydraulic leak
checks; fuel cell checkout; payload bay door inspections;
radiator functional checks; main propulsion system leak and
functional checks; thruster inspections. STS 57 work sched-
uled: hypergolic system deservicing; main engine removal;
installation of wheels and tires; TACAN system testing; S-
band air-to-ground system testing; radar altimeter testing;
forward reaction control system functional checks; OMS/RCS
electrical checks; auxiliary power unit leak checks; air data

system functional check. [ SPACE SHUTTLE WEEKLY STATUS SUM-
MARY, Jan. 29, 1993.]

January 31: NASA Buys Retrieval Ships

The recently revived NASA “meatball” logo now rides aboard the

two solid rocket booster retrieval ships, Freedom Star and

Liberty Star which are based at Hangar AF at Cape Canaveral

Air Force Station. Both vessels had originally been built for

USBI Inc., sold to Lockheed Space Operations and operated

under a lease arrangement with NASA. The purchase price for

NASA was $7.25 million; the lease, according to KSC spokes-

woman Lisa Malone , as $1.7 million annually. [‘Retrieval

Ships Bought by NASA,” FLORIDA TODAY, p. 10E, Jan. 31, 1993.]

[] KSC READY TO RECEIVE SPACEHAB

The Spacehab module is expected to be moved to Kennedy Space
Center on February 2; it will be housed in the Operations &
Checkout Building to await installation in the cargo bay of

the Space Shuttle Endeavour for mission STS 57. [*"Spacehabto
Move to KSC,” FLORIDA TODAY, p. 10E, Jan. 31, 1993.]




FEBRUARY
February 1: COLUMBIA: STS 55 CLOSEOQUTS

The Space Shuttle Columbia continues to undergo processing
for its STS 55 mission while in OPF Bay 2. Work completed to
date: Spacelab D-2 closeouts and leak checks; aft compartment
closeouts and leak checks; payload bay door closure; Orbiter
structural leak check; avionics bay closeouts; Orbiter mid-

body closeouts and crew compartmentcloseouts. Workin progress:
Orbiter weight and center of gravity determination and in-
stallation of the vehicle upon the Orbiter transporter. STS

55 work scheduled: rollover to the Vehicle Assembly Building
between 4 a.m. and 8 a.m. tomorrow; mating to the external
tank/solid rocket booster stack also tomorrow; the Shuttle
Interface Test (SIT) and rollout to Launch Complex 39A at 8
a.m.February 7. Engineers are evaluating data on the strength

of atitanium weld in the high pressure fuel turbopump on main
engine number 3. A decision on whether the pump should be
changed will probably be made tomorrow. The work would be
done in parallel with other work while Columbia is in the
Vehicle Assembly Building. The potential for schedule impact

will be assessed if the work is to be done. [Halvorson,
FLORIDA TODAY, p. 1A, Feb. 1, 1993; SPACE SHUTTLE STATUS
REPORT, Feb. 1, 1993]

| RODDENBERRY RECEIVES NASA MEDAL

Gene Roddenberry |, creator of the Star Trek television series,
posthumously received NASA’s Distinguished Public Service Medal

on January 30. The medal was presented to his widow, Majel
Barrett Roddenberry , by NASA Administrator Daniel S. Goldin
in a ceremony at the Smithsonian Institution’s National Air

and Space Museum in Washington, D.C. Roddenberry is credited

with popularizing the exploration of space through the origi-

nal Star Trek television series, six motion pictures and the

spin-off television series Star Trek: The Next Generation.

His vision of a positive future for the human race, as well as

the social and artistic content of the series, have enjoyed

enormous success and popularity since the original Star Trek

premiered on television in 1966. The impact of his program

was recognized in the U.S. space program as the first Space

Shuttle was named Enterprise after the spaceshipin Star Trek.

Many people, including astronauts and others involved in the

space program, cite Star Trek as being an early influence on

their lives. The citation accompanying the medal reads: “For

distinguished service to the Nation and the human race in
presenting the exploration of space as an exciting frontier

and a hope for the future.” Gene Roddenberry died in October

1991. [["NASA Honors Late 'Star Trek’ Creator,” FLORIDA
TODAY, p. 9E, Feb. 14, 1993; NASA Release: 93-019, Feb. 1,
1993.]

February 2: WEIGHT & GRAVITY DETERMINATION

Columbia’s weight and gravity determination for its upcoming
STS 55 mission has been completed in OPF Bay 2; the Orbiter is



now atop the Orbiter Transporter being readied for rollover to

the VAB between 1 and 2 p.m. this afternoon. A soft mating to
the external tank and solid rocket booster stack is scheduled

for tonight in the Vehicle Assembly Building; a hard mating
will be completed tomorrow. A Shuttle Interface Test (SIT)
starts February 4 and rollout to Launch Complex 39A s set for

8 a.m. February 7. Engineers have determined that the tita-
nium weld in question on Columbia’s # 3 main engine fuel
turbopump has acceptable strength for flight. A changeout of
the pump in the VAB will not be necessary. | SPACE SHUTTLE
STATUS REPORT, Feb. 2, 1993.]

February 3: STS 55: ROLLOVER COMPLETED

The Space Shuttle Columbia has completed its rollover to the
VAB looking toward a February 7 rollout to Launch Complex 39A
for its STS 55 mission. The Orbiter arrived in the VAB
transfer aisle at 2:38 p.m.; first motion from the OPF came at

2:11 p.m. In the VAB an Orbiter left main landing gear door
limit switch was replaced; the vehicle was raised for stacking
beginning at 2 a.m. this morning and a soft mate to its stack

was completed at 11 a.m. Technicians are now working to
establish a hard mate of Columbia to its external tank and
solid rocket boosters, to establish connections with mobile
launch platform tail service masts and external tank/solid
rocketbooster battery installation. Scheduled workincludes:
establishing electrical connections with the stack tomorrow;
replacement of main engine #1 hydraulic accumulator; SIT Feb-
ruary 4-6; rolloutto LC 39A on February 7 at 8 a.m.; terminal
countdown demonstration test February 11-12; launch readiness
review February 8 and flight readiness review on February 11.
Launch is planned for February 25 barring unforeseen delays.

[ SPACE SHUTTLE STATUS REPORT, Feb. 3, 1993.]

[] STARNES, BUILDER OF KSC, DIES

Retired Maj. Gen. William L. Starnes , 73, who supervised the
construction of Kennedy Space Center for the Army Corps of

Engineers died today in San Antonio, Texas. Starnes became a

NASA engineer in the late 1950s. In the fall of 1962, he came

to Brevard County to assist in the development of the Cape

Canaveral Districtin 1963; he was district engineer from 1964

through 1966. Starnes’s deputy, retired Col. J. Newton Cox
(Orlando, FL) said, “Gen. Starnes was there during the most

crucial days of forming the (Corps) team, getting the total

construction project started and placing the important early

construction, such as the Titan 3 Complex, the Vertical Assem-

bly Building, launch pads 39 A & B, administrative facilities,

and numerous support buildings.” Survivors include his wife,

Mary Dee Starnes (San Antonio) and sister, Mildred Lundberg
(Melbourne, FL). [Bailey, FLORIDA TODAY, p. 3B, Feb. 5,
1993]

[ ATLAS CENTAUR TO LAUNCH IN MARCH

“Atlas Centaur should soonreturnto the reliable system we’ve
seenin the past,” said Forrest S. McCartney , former Director



of Kennedy Space Center. He lead the oversight board which
investigated an August 22 accidentin which one of two Centaur
upper stage rocket engines failed to start causing the failure

of a Galaxy 1R cable TV satellite mission to fail. McCartney
continued, “I think we’re very confident we have identified

the problem, and the problem lends itself nicely to a solu-
tion.” A valve will have to be redesigned and procedures
changed before a suspect engine pump is allowed to fly again.
General Dynamics officials are hoping for a March launch of
their next mission. [Banke, FLORIDA TODAY, p. 4A, Feb. 4,
1993.]

February 4: STS 55: COLUMBIA HARD MATED

Technicians have completed the hard mating of Columbia with
its external tank and solid rocket booster stack; they have

also completed external tank/solid rocket booster battery
installation and established connections with tail service
masts. Work in progress for STS 55: establishing electrical
connections with Space Shuttle stack; validating checks of
mechanical connections and changeout of main engine #1 hy-
draulic accumulator. Scheduled STS 55 work: Shuttle Inter-
face Test (SIT); rollout to LC 39A; TCDT,; launch readiness
review and flight readiness review. [ SPACE SHUTTLE STATUS
REPORT, Feb. 4, 1993.]

[] PEGASUS SET TO ARRIVE AT KSC

A NASA B-52 aircraft carrying the Orbital Sciences Corpora-

tion Pegasus rocket is set to arrive at KSC on February 7

looking toward a February 9 launch from under the wing of the

B-52. [Halvorson, FLORIDA TODAY, p. 1A, Feb. 8, 1993; S
Release No. 10-93, Feb. 4, 1993.]

@

February 5: STS 55: MECHANICAL CONNECTIONS VALID

In Vehicle Assembly Building Bay 3, Columbia’s mechanical
connections have been validated. The hard mating of Columbia

to its external tank/solid rocket booster stack has also been
completed. Work in progress today: the Shuttle Interface

Test (SIT); changeout of #1 main engine hydraulic accumula-

tor; final Pad A validations for Space Shuttle arrival. STS

55 scheduled work: rollout to Launch Complex 39A February 7

no earlier than noon (based on a preliminary weather fore-

cast); KSC Launch Readiness Review; STS 55 astronaut arrival

at KSC on February 9; STS 55 Flight Readiness Review February
11; and Terminal Countdown Demonstration Test (TCDT).
[Halvorson, FLORIDA TODAY, p. 2A, Feb. 6, 1993; SPACE SHUTTLE
STATUS REPORT, Feb. 5, 1993; Amended.]

[] DISCOVERY: STS 56 PROCESSING

The Space Shuttle Discovery is being processed for its upcom-
ing STS 56 mission in OPF Bay 3. Completed tasks: installa-
tion of main engines; initial ammonia boiler servicing; pay-
load bay door inspections and cycle tests; radiator inspec-
tions; fuel cell testing; range rate radar receiver testing.



STS 56 work in progress: left OMS pod installation; SUVE
interface verification test; potable water servicing; S-band
air-to-ground transmitter checks; TACAN testing; payload bay
cleaning; preparation of payload bay for ATLAS-2 payload in-
stallation; stacking solid rocket boosters inthe VAB. Sched-

uled tasks: fuel cell changeout and ATLAS-2 payload instal-
lation; installation of forward reaction control system; MSBLS
checkout; checkout of data display systems on the flight deck;
ammonia boiler servicing; main engine electrical interface
checks; OMS/RCS flight control checkout; brake anti-skid test;
deployment of remote manipulator arm for testing; liquid hy-
drogen system leak and functional tests; checkout of Orbiter
crew cabin and payload bay lighting system. | SPACE SHUTTLE
STATUS REPORT, Feb. 5, 1993; Amended.]

[ ENDEAVOUR: STS 57 PROCESSING ACTIVITIES

The Space Shuttle Endeavour has been undergoing processing
activities supporting its upcoming STS 57 mission targeted

for April. The Orbiter's wheels and tires have been in-
stalled; checks have been made of the nose landing gear hy-
draulics and the Spacehab has been installed in the CITE stand

in the Operations and Checkout Building. Work currently in
progress in OPF Bay 1: main engine removal; preparations for
ammonia boiler servicing; fuel cell testing; forward reaction

control system functional testing; waste management mainte-
nance; tile water proofing; air data system functional test-

ing; TACAN testing; window polishing; structural inspections

and Ku-band antenna inspections. STS 57 work scheduled:
Spacehab CITE testing; Orbiter power systemvalidations; testing

of flight control hydraulics; installation of Spacehab water

lines; installation of the remote manipulator arm; OMS pod
functional tests; payload bay door latch installation; heads

up display system testing; Ku-band radar testing; tire pres-

sure checks. [ SPACE SHUTTLE STATUS REPORT, Feb. 5, 1993.]

February 8: STS 55: ROLLOUT OF COLUMBIA

The Space Shuttle Columbiabeganitsrolloutto Launch Complex
39A with first motion from the VAB coming at 12:35 yesterday;
the Orbiter was harddown on the pad by 6:01 p.m. Columbia had
undergone its STS 55 Shuttle interface testin the VAB and the

of its #1 main engine accumulator. Work in progress: estab-
lishing electrical connections between LC 39A and Columbia;
powering up the Orbiter; connecting the mid-body umbilical
(OMBUU); hydraulic servicing of main engine #1 accumulator.
STS 55 scheduled tasks: testing of #1 main engine hydraulic
accumulator; validating pad connections with Space Shuttle
Columbia; inertial measurementunit (IMU) alignment; KSC launch
readiness review; astronaut arrival at 9:00 p.m. February 9;
flight readiness review Feb. 11; terminal countdown demon-
stration test (TCDT), Feb. 11-12. Meanwhile, the ATLAS-2 and
Spartan payloads for the STS 57 mission are being transported
from the Operations and Checkout Building to OPF High Bay 3
this morning and are scheduled to be installed into Discovery
this afternoon. SSBUV arrives for installation tomorrow.

[ SPACE SHUTTLE STATUS REPORT, Feb. 8, 1993.]




February 9: COLUMBIA AT LAUNCH COMPLEX 39A

Electrical connections have been established between Columbia

and Launch Complex 39A. The Orbiter has been powered up in
anticipation of the STS 55 mission. The Orbiter mid-body

umbilical unit (OMBUU) has been connected and the # 1 main

engine hydraulic accumulator has been tested. STS 55 work in

progress: a Flight Readiness Test of main engines and
aerosurfaces; KSC Launch Readiness Review and astronaut ar-

rival set for 9 p.m. Work scheduled: inertial measurement

unit (IMU) alignment; STS 55 Flight Readiness Review; Termi-

nal Countdown Demonstration Test (TCDT) and hypergolic pro-

pellant loading this weekend. Rollout began at about noon

February 7 and was hard down at Launch Complex 39A six hours

later. INOPFBay 3, installation ofthe ATLAS-2into Discovery’s

payload by (for STS 56) was completed at 6:10 p.m. yesterday;

Spartan will be installed today. In the VAB, mating of the

external tank to the solid rocket boosters is set to occur

tomorrow. [Halvorson, FLORIDA TODAY, p. 1A, Feb. 7, 1993;
Halvorson, FLORIDA TODAY, p. 5A, Feb. 9, 1993; SPACE SHUTTLE
STATUS REPORT, Feb. 9, 1993.]

[ STS 56: PAYLOADS INSTALLED

KSC'’s payload processing team today completed installing the
STS 56 payloads into the Shuttle Discovery’'s 60-foot-long
payload bay, including the Atmospheric Laboratory for Appli-
cations and Science-2 (ATLAS-2), the SPARTAN and the Shuttle
Solar Backscatter Ultraviolet (SSBUV) payloads. “This event
marks the culmination of a year-long effort to prepare these
important payloads for flight. They will increase our knowl-

edge of the Earth’s atmosphere and its interaction with the
sun,” said Mike Kinnan , STS 56 payload processing manager.
ATLAS-2is managed by the Marshall Space Flight Center (Hunts-
ville, AL) and features six experiments that will perform
studies in atmospheric and solar physics. This marks the
second of 10 ATLAS flights planned over an 11-year period,
which is the length of one solar cycle. SPARTAN is sponsored

by the Goddard Space Flight Center (GSFC)(Greenbelt, MD), and
contains several solarwindinvestigations. SSBUV, also spon-
sored by GSFC, consists of two getaway special canisters that
will check the calibration of ozone sounders on orbiting
satellites. Early next week, workers will conduct an inter-

face verification test of connections between the payloads
and Orbiter. In addition, the five-member flight crew will

visit KSC later this month for the routine Crew Equipment
Interface Test. These significant events indicate KSC is on
target for the third scheduled Shuttle launch of the year.
Discovery’s launch is targeted for late March. A five-member
flight crew will fly aboard Discovery for the nine-day mis-

sion. [ KSC Release No. 13-93, Feb. 9, 1993]

February 10:  STS 55: ISSUES & CONCERNS

A question has arisen about the configuration of the turbine
bladetip sealretainersinthe high pressure oxidizerturbopumps



on Columbia’s main engines. There are two versions of this
component - an old version and a newer one. Each has differ-
ent inspection requirements. On engines using the older
version of the tip seal retainers, there is a requirement to
remove the pumps and inspect the position of the retainers
before each flight. This requirement does not exist for the
newer version of the retainers. Although all indications are

that the pumps on Columbia’s main engines have the new seal
retainers, in reviewing the paperwork associated with the
engines, it could not be conclusively determined which ver-
sion of the retainers had been installed in the engines.

Therefore, as a precautionary measure, a decision has been
made to remove and replace the pumps on all three main en-
gines. The purpose of the tip seals is to minimize the flow

of gas around the tips of the turbine blades to enhance pump
performance. Theretainers hold these seals in place. Colum-

bia was moved to Complex 39’s Pad A February 7, and changeout
of the high pressure oxidizer turbopumps will be accomplished
atthe pad. Spare pumps are available. A final work schedule

has yet to be developed but removal, replacement and checkout
of the pumps is expected to begin immediately and will require
approximately 20 days. In addition, approximately 12 days of
work will be required to complete the flow. At this time,
launch of Columbia onthe STS 55 mission is not expected prior

to early March.

A review of the pumps on Orbiters Discovery and Endeavour is

in work and those on Discovery will be changed out after

rollover from the Orbiter Processing Facility. This work will

be accomplished while the vehicle is in the vertical position

in the Vehicle Assembly Building or at the launch pad.

Discovery’s next launch - on the STS 56 mission - is tenta-

tively scheduled for late March. [ SPACE SHUTTLE STATUS RE-
PORT, Feb. 10, 1993.]

[] STS55: STATUS

At Launch Complex 39A, Columbia has undergone a Flight Readi-
ness Test of the vehicle’s main engines and aerosurfaces in
preparation for its STS 55 mission. The mission is now
delayed due to a concern about each engine’s turbopump tip
seal retainers. The KSC Launch Readiness Review has been
completed and the astronauts have arrived for the Terminal
Countdown Demonstration Test. Work in progress: prepara-
tions to remove high pressure oxidizer turbopumps; prepara-
tions in Firing Room 1 for TCDT countdown; potable water
microbial sampling; astronaut fit check of launch and entry

suits; astronaut M113 orientation and driver training and
astronaut emergency egress classroom training. Scheduled
work for the STS 55 mission: a Flight Readiness Review
February 11; the TCDT begins tomorrow; the high pressure
oxidizer turbopumps will be removed February 13. [Banke,
FLORIDA TODAY, p. 1A, Feb. 11, 1993; SPACE SHUTTLE STATUS
REPORT, Feb. 10, 1993.]




February 11:  STS 55: REVIEW COMPLETED

NASA managers today completed their review of the flight
readiness of Shuttle Mission STS 55, a mission dedicated
primarily to the German Space Agency for research in life and
microgravity sciences. Because of a decision reached yester-
day to remove and replace Columbia’s high pressure oxidizer
pumps, a launch date for the mission was not set. Managers
are still assessing the time it will take to perform the work

and resume launch preparations. Tom Utsman , Director of the
Space Shuttle Program, said a launch date for STS 55 would be
set the last week in February. Atthe conclusion of the FRR,
managers recommended February 25.

The pumps being replaced feed super cold oxygentothe Shuttle’s
three main engines. They are being removed because a search
of processing paperwork could not conclusively determine that
the pumps are equipped with a newer version of turbine tip
sealretainers. The tip seals minimize the flow of gas around

the tips of the turbine blades to enhance pump performance and
the retainers hold the seals in place. The major payload for
Columbiaand her seven-member crewisthe pressurized Spacelab
module - designated Spacelab D-2 - which will allow the astro-
nautsto conductawide range of experimentsinthe microgravity
environment of space. Some 90 experiments are planned during
the vacation. This will be the 14th flight of the Space
Shuttle Columbia and the 54th mission of the program.
[Halvorson, FLORIDA TODAY, p. 6A, Feb. 10, 1993; Note to
Editors: N93-7, Feb. 11, 1993.]

February 12:  STS 55: PROCESSING ACTIVITY

Astronaut pre-launch safety training has been completed in

anticipation of the STS 55 mission which has now been delayed.

Work in progress: terminal countdown demonstration test;
inertialmeasurementunitalignment; preparations for changeout

of oxidizer turbopumps; hatch seal decay check; crew compart-

ment cleaning. The major scheduled activity is the changeout

of the suspect turbopumps. | SPACE SHUTTLE WEEKLY STATUS
SUMMARY, Feb. 13, 1993; Banke, FLORIDA TODAY, p. 1A, Feb. 15,

1993; Banke, FLORIDA TODAY, p. 8A, Feb. 14, 1993.]

[] STS 56: DISCOVERY MISSION PROCESSING

In Orbiter Processing Facility Bay 3, technicians have con-
cluded a large number of tasks with regard to Discovery’s
upcoming STS 56 mission: SUVE Interface Verification Test;
airlock crew hatch functional test; potable water servicing;
installation of forward reaction control system; S-band air-
to-ground transmitter checks; installation of main engines;
TACAN testing; potable water sampling; payload bay cleaning,
door inspections and door cycle tests; stacking solid rocket
boosters in the VAB; radiator inspections; fuel cell testing;
range rate radar receiver testing; MSBLS Checkout. STS 56
work in progress: tile repair; tile waterproofing’ remote



manipulator arm installation; configuring payload bay for

Spacelab; payload bay door radiator repair. STS 56 work

scheduled: OMS/RCS cross-feed connections; ATLAS/SPARTAN

Interface Verification Test; OMS thruster inspections; air

data system functional test; main engine electrical interface

checks; potable water servicing; fuel cell changeout; remote

manipulator arm testing. | SPACE SHUTTLE WEEKLY STATUS SUM-
MARY, Feb. 13, 1993.]

[] STS57: ENDEAVOUR PROCESSING

The Space Shuttle Endeavour remains in OPF Bay 1 where it is
being processed for its next mission - STS 57. Technicians
have completed a lengthy list of processing tasks: main
engine removal; installation of wheels and tire; checks of
nose landing gear hydraulics; fuel cell testing; forward re-

action control system functional test; TACAN testing; waste
management system drain and flush; waste containment func-
tional test; tile water proofing; Orbiter power system vali-

dations; Ku-band antenna inspections; air data system func-
tional testing; OMS pod functional tests; payload bay door
latch installation; heads up display system testing; Ku-band
radar testing; tire pressure checks. STS 57 work in progress:

air data system functional test; main engine electrical in-
terface checks; potable water servicing; fuel cell changeout;
remote manipulator armtesting. Work scheduled to be done for
STS 57: installation of drag chute mortar and retractor;
ammonia boiler servicing; replacement of thruster R1R; in-
stallation of Spacehab tunnel adapter; potable water servic-

ing; external tank door latch pull test. [ SPACE SHUTTLE
WEEKLY STATUS SUMMARY, Feb. 13, 1993 ]

February 15: CHALLENGER PHOTOS RELEASED

NASA today released photographs of the rear of the Challenger

crew cabin which was surrounded by scaffolding. The photos,
publishedforthefirsttime today, showed parts of the airlock

hatch window frame the astronauts passed through. New York

artist Ben Sarao sued under the Freedom of Information Act to

have the photographs released. The photographs themselves
become public documents after their release to Sarao, who

said, “I did it to help people understand what happened to

that structure, and to help them learn how to build better

ones.” Dr. Thomasz Wierzbicki, an engineer at the Massachu-

setts Institute of Technology who has written considerably

about the Challenger cabin said, “This is a tremendous asset.

Any information on the damage is telling you the story of what

happened, and that can help you think about improving the

design.” The pictures were made after the cabin was recov-

ered from the Atlantic off Cape Canaveral. The seven members

of the crew were killed in the explosion of the Space Shuttle

Challenger January 28, 1986. [Banke and THE NEW YORK TIMES,
FLORIDATODAY, p.1A,Feb. 14,1993; “NASA Releases Challenger
Photos,” THE ORLANDO SENTINEL, Feb. 14, 1993; “NASA Releases
Photos of Challenger’s Crew Cabin,” FLORIDATODAY, p. 1A, Feb.
15, 1993.]




[] DEBUS AWARD TO BILL NELSON

“Because of his continuing support of the space program, Bill
Nelson istheideal choice for the [fourth Debus Award.], said
George English , Director of the Executive Management Office
at Kennedy Space Center and on the board of directors of the
National Space Club which sponsors the Debus Award annually.
Nelson was formerly a member of the House of Representatives
representing the Space Coast and chaired the House subcommit-
tee for space science and applications. He also flew aboard

STS 61C as apayload specialist. Floridians who have contrib-

uted to the national space program are eligible for the
award; it was established in 1990 and was named for the first

Director of Kennedy Space Center, Kurt H. Debus . [‘Fourth
Debus Award Goes to Bill Nelson,” FLORIDA TODAY, Feb. 14,
1993.]

[] BIONETICS WINS SAFETY AWARDS

Kennedy Space Center Director Robert L. Crippen presented two
safety awards to The Bionetics Corp. for the company’s work on

its Life Sciences Support Contractat KSC. Bioneticsreceived

the Accident Prevention Certificate and the Center Director’s

Plaque, the latter of which is the most prestigious safety

award given to a space center contractor. [“Bionetics Corp.

Earns Two Safety Awards,” FLORIDA TODAY, Feb. 14, 1993.]

February 16: STS 55: #1 TURBOPUMP REMOVED

At Launch Complex 39A, pad workers have removed Columbia’s #1

liquid oxygen turbopump and have hoisted engine #1’s replace-

ment turbopump to the aft main engine compartment. Work in

progress: removal of main engine #2 high pressure liquid

oxygen turbopump; troubleshooting main engine #2 hydraulic

yaw actuator; crew compartment cleaning. Work scheduled:

hoisting engine #2 turbopump to the main engine compartment

tonight; changeout of main engine #3 liquid oxygen turbopump

tomorrow nightand changing out of Orbiter refrigerator/freezer.

The turbopump changeouts are proceeding according to sched-

ule. The Interface Verification Test (IVT) for ATLAS/SPARTAN

was successfully completed with Orbiter Discovery over the

weekend. The Crew Equipment Interface Test (CEIT) with the

STS 56 astronauts scheduled for tomorrow. | SPACE SHUTTLE
WEEKLY STATUS SUMMARY, Feb. 16, 1993; Banke, FLORIDA TODAY,
p. 4A, Feb. 17, 1993 ]

[] SPACEPORT USA LABOR CONTRACT

Labor union employees have culminated weeks of negotiation

with the signing of a contract agreement with TW Recreational

Services which operates Spaceport USA. TW spokeswoman Elaine
Richner said, “We know it was a difficult decision for the

employees to make. We appreciate their working together to

reach an agreementthatwas acceptable to both parties without

any work stoppage.” [Hahn, FLORIDA TODAY, p. 20C, Feb. 17,
1993.]




February 17:  STS 55: #1 PUMP IN/#2 OUT

Pad technicians at LC 39A, have completed the removal from
Columbiaof mainengine #2 high pressure liquid oxygenturbopump
and installed a replacement main engine #1 high pressure
liquid oxygen turbopump. Workin progress for STS 55: hoist-
ing engine #2 turbopump to the aft main engine compartment;
turbopump inspections in VAB main engine maintenance facil-
ity; troubleshooting main engine #2 hydraulic yaw actuator;
inspection of main engine heat shields; crew compartmentclean-
ing. STS 55 work scheduled: lower main engine #3 turbopump
tonight and hoist its replacement to the aft main engine
compartment and to install new Orbiter refrigerator/freezer
units by February 23. The changeout of Columbia’s main engine
liquid oxygen turbopumps is running somewhat ahead of sched-
ule today. The two pumps which were removed from the main
engines have been examined and, as was expected, the correct
seal retainers were installed. [ SPACE SHUTTLE WEEKLY STATUS
SUMMARY, Feb. 17, 1993.]

February 18: STS 55: CHANGEOUTS ON SCHEDULE

Changeout work for Columbia’s main engine liquid oxygen
turbopumps is running on schedule today: All three pumps
removed from Columbia have now been examined and, as was
expected, the correct seal retainers had been installed. The

next phase of work, which is securing the new pumps to the
engine power heads, is scheduled to take six days. The
installation of new main engine liquid oxygen high pressure
turbopumps in the aft main engine compartment for STS 55 has
been completed. Inspections of the turbopumps removed from
Columbia have been completed in the VAB main engine mainte-
nance facility. Technicians have finished troubleshooting

main engine #2 hydraulic yaw actuator. Work in progress for

STS 55: establishing aft compartment access for turbopump
securing; inspection of main engine heat shields and crew
compartment cleaning. Scheduled activities include: secur-

ing main engine liquid oxygen high pressure turbopumps; in-
stallation of new Orbiter refrigerator/freezer units and main

engine heat shields. [ SPACE SHUTTLE WEEKLY STATUS SUMMARY,
Feb. 18, 1993.]

[] CLINTON: REWORK STATION, AGAIN

In his address to a joint session of Congress last night,

President  Bill Clinton said he would ask for a 6% increase in

NASA'’s budget but would ask that the space agency redesign

Space Station Freedom once more. The reworking was provoked

by recent cost overruns reportedly totaling $500 million.

“The administration is committed to preserving the jobs, but

also to confronting the cost overruns and the mismanagement

problems,” accordingto Vice President AlGore’'s  pressspokes-
person, Marla Romash . [Banke, FLORIDA TODAY, p. 1A-2A, Feb.
13,1993; Banke, FLORIDATODAY, p. 8A, Feb. 14,1993; Eisler,

FLORIDA TODAY, pp. 1A-2A, Feb. 18, 1993; Halvorson, FLORIDA
TODAY, p. 1A-2A, Feb. 6, 1993; Halvorson, FLORIDA TODAY, p.
1A, Feb. 9, 1993; Halvorson, FLORIDA TODAY, p. 5A, Feb. 12,
1993; Holton, THE ORLANDO SENTINEL, pp. A-1 & A-6, Feb. 6,




1993; Holton, THE ORLANDO SENTINEL,pp. A-1 & A-12, Feb. 18,
1993

February 19: STS 55 PROCESSING

The STS 55 launch team is getting the day off February 21 and

no work is planned for Columbia. New turbopumps have been
installed int Columbia’s aft compartment and the heat shields

have beeninspected. Pad technicians are occupied in mounting
turbopumps to main engine power heads. STS 55 work scheduled:
main engine heat exchanger leak checks; start of securing
turbopumps; crew compartment cleaning continues; opening the
payload bay doors on February 22; removal of GAS can experi-
ments for battery changeouts; experimenting with film maga-
zine removal; installation of Orbiter refrigerator/freezers’

potable water sampling and heat shield installation. [ SPACE
SHUTTLE WEEKLY STATUS SUMMARY, Feb. 19, 1993.]

] COLUMBIA PUMPS A-OK

“We're still confident that was the right decision to make,”

said John Plowden , Rocketdyne Division Manager at Kennedy
Space Center. Plowden referred to the decisionto replace all

three of Columbia’s main engines when a problem was thought to

exist concerning an older version of turbopump blade tip
retainer seal. The decision to change the engines brought

with it a three-week delay in the launching of STS 55. Costs

of the delay are not yet available though they are expected

primarily to reflect the costs of overtime labor, according to

KSC officials. [Banke, FLORIDA TODAY, Feb. 11, 1993; Banke,
FLORIDA TODAY, p. 1A, Feb. 12, 1993; Banke, FLORIDA TODAY, p.
1A, Feb. 19,1993; Date, THE ORLANDO SENTINEL, Feb. 11, 1993.]

[] STS56: CEIT & IVT

In OPF Bay 3, the Crew Equipment Interface Testand the ATLAS/
SPARTAN Interface Verification Test have both been completed
in the processing flow for STS 56, Discovery’s next mission.
STS 56 tasks completed: hydrogen propulsion system leak
check; MSBLS checkout; payload bay door bulb seal repair;
remote manipulator arm installation; water spray boiler ser-
vicing and checkout; potable water servicing; OMS/RCS elec-
trical checks; fuel cell changeout and checkout and forward
reaction control system checkout. Scheduled mission work:
ammoniaboiler servicing; OMS/RCS cross-feed connections; final
radiator inspections; crew hatch functional check; air data
probe/system functional check; potable water servicing; Or-
biter/external tank door functional test; flight controls
functional check; closeouts of crew compartment; final pay-
load bay doors cleaning and closing; tile closeouts; closing

of payload bay doors and removal of strongbacks; final nose
gear/main landing gear tire pressure checks. Special topics:
asaresultofthe turbopumpinspection requirement, Discovery’s
engines will be removed next week in the Orbiter Processing
Facility. They will be reinstalled in the Vehicle Assembly
Building using other engines presently in the main engine
maintenance facility. Two of the turbopumps recently removed



from Columbiawill be used, and the third one from the remain-

ing engine has already beeninspected and reinstalled. [ SPACE

SHUTTLE WEEKLY STATUS SUMMARY, Feb. 19, 1993.]

[] STS57: ENDEAVOUR PROCESSING FLOW

Endeavour is being processed for STS 57 in OPF Bay 1; tasks
recently completed there include: main propulsion system
checkout and remote manipulator arm electrical connections.
Work in progress for the mission: OMS pod functional testing;
mid-body closeouts; tile repair; water spray boiler servic-

ing; preparations in payload bay for Spacehab installation;
Spacehab electrical testing in the O & C Building and stacking

of solid rocket boosters in the VAB’s High Bay 3. Scheduled
work: ammonia boiler servicing; tunnel adapter installation;
auxiliary power unit lube oil servicing and Spacehab instal-
lation. [ SPACE SHUTTLE WEEKLY STATUS SUMMARY, Feb. 19,1993.]

February 20: NEW ENGINES FOR DISCOVERY

Discovery will receive the three main engines intended for
Endeavour’'s STS 57 mission in late April. “The bottom line is

we now have a requirement to inspect all pumps before flight.

And it's quicker to change out the engines rather than the

pumps,” said George Diller , Kennedy Space Center spokesman.
Columbia’s replacement engines are expected to be installed

shortly to allow for a final round of testing next week.

Diller added, “Along about Thursday or Friday (Feb. 25 or 26)

all of the work associated with the replacement operation will

be done. [Halvorson, FLORIDA TODAY, p. 4A, Feb. 20, 1993.]

[] SPACEPORT USA EXPANSION

“After a few slow years, we had moderate growth in attendance
in 1992 and, from what we know so far, we expect that trend to
continue,” said Marketing Director TomBlair . “We’'re excited
because we expect the Center for Space Education to increase
interest and the number of school groups coming here,” Blair
added. AMF President Jim DeSantis noted that construction on
the Center is expected to begin in March with completion
scheduled for the following year. “The center is going to be

a show-place for cutting-edge technology. We are going to
become a destination for educators. The space program is
still the best the country has to offer. We're taking a very

broad approach. Students and teachers will see the results of
good work and can see it in context. This center will be a
very appropriate living memorial to the astronauts.” [White,
FLORIDA TODAY, p. 1A-2A, Feb. 20, 1993.]

February 22: STS 55: LAUNCH SECOND MID-MARCH

All replacement turbopumps have been mounted to their main
engine power heads and the pumps have been checked for leaks
in preparation of Columbia for its STS 55 mission now set for

the second week of March. Work in progress: liquid oxygen
high pressure turbopump connections and securing; main engine
heat exchanger leak checks; opening payload bay doors; prepa-



ration to install new Orbiter refrigerator/freezers; prepara-

tion of main engine heat shields for installation; resumption

of crew compartmentcleaning. STS 55 work scheduled: instal-

lation of refrigerator/freezer units; removal of GAUS experi-

ment film magazine for servicing; potable water sampling;

installation of main engine heat shields; removalof G A S

can experiments for battery servicing and Flight Readiness

Testof main engine/aerosurfaces nextweekend. [ SPACESHUTTLE
DAILY STATUS-STS 55, Feb. 22, 1993.]

[] KSC: EFFECT OF CLINTON BUDGET

“I'm very encouraged by what I've seen so far,” said Kennedy
Space Center Director Robert L. Crippen about the new Clinton
budget proposals. “This budget is supportive of the kind of
things we're doing at KSC. Whatever the final design turns
out to be, the Space Station is going to be prepared for
launch at KSC and the Shuttle is going to launch the Space
Station from KSC.” Crippen said that meanwhile, NASA managers
and those at KSC will have to continue to find ways to operate

less expensively and more efficiently. “The old philosophy of
“Ifitaint broke don’tfix it’ isn’t true anymore. You can'’t

sit still,” Crippen said. He also expressed gratitude to

local legislators and business leaders for the effort these
groups made to save the Space Station from budget elimination.
[Banke, FLORIDA TODAY, p. 2A, Feb. 23, 1993.]

February 23: STS 55: PAYLOAD BAY DOORS OPEN

The Space Shuttle Columbiaremains at Launch Complex 39A where
changeout of its main engines and their turbopumps continues.
Tasks completed: mounting turbopumps to main engine power
heads; leak checks of high pressure turbopumps; main engine
heat exchanger leak checks; opening payload bay doors. Work

in progress: liquid oxygen high pressure turbopump connec-
tions and securing; installation of new Orbiter refrigerator/

freezer units; preparation of main engine heat shields for
installation; removal of GAUS experiment film magazine for
servicing. STS 55 work scheduled: testing of Orbiter refrig-
erator/freezer units tonight; potable water sample tomorrow;
installation of main engine heat shields February 25; removal

of GAS can experiments for battery servicing February 26;
Flight Readiness Test of main engines/aerosurfaces February
27-28. [ SPACE SHUTTLE DAILY STATUS-STS 55, Feb. 23, 1993.]

[] BOC EXTENDED FOUR MONTHS

NASA announced today that the Kennedy Space Center's Base
Operations Contract (BOC) currently held by EG&G Florida,
Inc. has been extended for a four-month period. The contract
extension exercises four, one-month priced options on their
current contract, which will extend it from March 1 through

June 30, 1993. The extension’s potential value is $68,442,

687. It is expected that an additional contract option to

cover the time between June 30 and award of the new Base
Operations Contract will be negotiated with EG&G Florida,

Inc. [ KSC Release No. 14-93, Feb. 23, 1993.]




[] COLUMBIA LAUNCH DATE NEXT WEEK

NASA managers may announce early next week whether Columbia
can meet the launch target date of March 13. Replacement of

three turbopumps on the main engines and their testing must be
completed before a date can be set, according to KSC spokesman
George Diller . “So far the schedule is going exactly as it

was laid out, and we haven’t had any surprises,” he said.
Discovery’s main engines will be removed this week as part of
inspection efforts prior to Discovery’s STS 56 mission. That

mission has been delayed from late March to the first week of

April. [Banke, FLORIDA TODAY, p. 2A, Feb. 23, 1993.]

February 24:  STS 55: GAUS REMOVED FOR SERVICING

Technicians at Launch Complex 39A have removed the GAUS ex-
periment film magazine for servicing. Other tasks leading to
Columbia’s STS 55 launch are currently in progress: liquid
oxygen high pressure turbopump connections and securing;
troubleshooting enhanced Orbiter refrigerator/freezer unit;
potable water sampling; GAS can experiment removal prepara-
tions for battery charging. STS 55 work scheduled: removal

of GAUS experiments; reinstallation of GAUS film magazine;
flight readiness test of main engines/areosurfaces; installa-

tion of main engine heat shields beginning February 28; load-

ing of Orbiter mass memory units and helium signature leak

checks at the beginning of next week. [Banke, FLORIDA TODAY,
Feb. 25, 1993; SPACE SHUTTLE DAILY STATUS - STS 55, Feb. 24,
1993.]

[ COLUMBIA EXPERIMENTS NEED BATTERIES

Because the STS 55 mission has been delayed three weeks,

technicians will need to replace or recharge batteries on two

experiments at the pad,; this type of work has never been done

on the launch pad, according to George Diller , KSC spokesman.
He said that the payload bay doors were opened to support the

operation on February 22. Two new refrigerator/freezer units

should be installed in the Orbiter’s middeck by early today.

[Banke, FLORIDA TODAY, p. 4A, Feb. 24, 1993.]

February 25: STS 55: GAUS REMOVAL

Technicians at Launch Complex 39A are continuing STS 55 pre-
launch preparations; they have removed the GAUS experiment
film magazine for servicing and completed potable water mi-
crobial sampling. Work in progress: conclusion of high
pressure turbopump connections and securing; troubleshooting
enhanced Orbiter refrigerator/freezer units; GAS can experi-
ment removal preparations; hydraulic fluid particle sampling.

STS 55 work scheduled: final turbopump leak checks; removal
of GAS experiments for battery charging; reinstallation of
GAUS film magazine; flight readiness test of main engines/
aerosurfaces; installation of main engine heat shields; load-

ing Orbiter mass memory units; helium signature leak checks.

[ SPACE SHUTTLE DAILY STATUS-STS 55, Feb. 25, 1993.]




[ REDESIGN OF SPACE STATION

NASA Administrator Daniel S. Goldin has named Dr. Joseph F.
Shea to oversee the redesign of the Space Station and has

provided new policy direction for Space Station contract cost

management during the design transition. Shea has been ap-

pointed Assistant Deputy Administrator of the agency and will

be directly responsible for leading NASA's efforts to develop

options for the redesign of the Space Station, its mission and
managementstructure. A candidate also willbe named, shortly,

to establish and chair a blue ribbon panel of outside experts

to review and assess NASA'’s redesign concept and approach.

‘I have asked Joe Shea to come back to NASA to head the
redesign effort. He has recently been serving as the Acting
Chair of the NASA Advisory Council and brings a wealth of
knowledge and experience to this critical task,” Goldin said.

“Joe will be responsible for assembling a team that will
involve a variety of individuals from across NASA and our
international partners and will call upon the expertise of
individuals both within and outside of the government and
academia. The NASA/contractor Space Station team also will be
called upon and Joe will work with Dick Kohrs  [Richard Kohrs]
to assure access and insight to ongoing program activities.
This team will truly reflect the cultural diversity of the

agency and country,” Goldin added. Kohrs is Director of the
Space Station Program Office. Goldin also announced agency-
wide measures to conserve resources and restrict new spending
during the redesign transition. In general, no new awards or
new work modifications which relate to the current Space
Station program, including support service contracts, will be
solicited or issued. Work on existing contracts is not to be
accelerated and Space Station contractors are being advised
to discontinue overtime and any further staffing increases.

[ NASA Release: 93-038, Feb. 25, 1993.]

February 26: STS 55: TURBOPUMPS INSTALLED

At Launch Complex 39A, technicians have completed main engine
turbopump installation, connections and securing aboard Co-
lumbia for its delayed STS 55 mission. Work in progress:
turbopump pressurized leak checks; turbopump electrical checks;
GAS can experiment removal and testing of secondary Orbiter
refrigerator/freezer units. Scheduled STS 55 work: actuator
connections; reinstallation of GAUS film magazine; primary
Orbiterrefrigerator/freezerinterface verificationtest (IVT);

main engine heat shield installation; flight readiness test

(FRT); loading Orbiter main memory units; installation of
contingency EVA spacesuits into airlock; beginning the stow-
age of crew equipmentin the crew cabin; helium signature leak
checkand hypergolic propellantloading. [ SPACE SHUTTLEWEEKLY
STATUS SUMMARY, Feb. 26, 1993.]

[] DISCOVERY: SSME'S REMOVED

The main engines of Discovery have been removed forinspection



while the Orbiter remains in OPF Bay 3 being processed for its
upcoming STS 56 mission. Other completed tasks include:
external tank door functional test; landing gear functional

test; OMS/RCSflight control checks; OMS/RCS system leak checks;
final check and securing of Orbiter flight controls; final
payload bay door cleaning; thermal protection system tile
work; remote manipulator arm checkout; MSBLS testing; Ku-band
antenna testing; potable water supply system leak checks;
tests of air data probe. Mission work in progress: Orbiter

aft main engine compartment closeouts; crew module closeouts;
payload bay closure; crew hatch closure; structural leak checks;

final tile work. Scheduled STS 55 work: landing gear strut
pressurization; completion oftile closeouts; weightand gravity
determination; installation of Orbiter upon its transporter;

rollover to the Vehicle Assembly Building. [ SPACE SHUTTLE
WEEKLY STATUS SUMMARY, Feb. 26, 1993]

[] STS57: TESTING AND CLOSEQUTS

Endeavour remains in OPF Bay 1 for continuation of processing
for the Orbiter's STS 57 mission in April. The vehicle has
completed RMS and OMS/RCS flight control functional testing.
Other completed tasks include: elevon and rudder speed brake
closeouts; ammoniaboiler servicingand Spacehab tunnel adapter
installation. STS 57 work in progress: installation of
Orbiter Spacehab water heaters and leak checks of the Orbiter
Spacehab coolant lines; potable water servicing; Ku-band an-
tenna testing; radar altimeter troubleshooting; bulb seal
repair; power control assembly fuse implications; stacking of
solid rocket boosters in the VAB High Bay 3. STS 57 work
scheduled: installation of Spacehab into canister; trans-
porting Spacehab to OPF and installation; auxiliary power
unit #1 lube oil servicing; auxiliary power unit #1/#2 con-
troller testing; OMS/RCS electrical redundancy checks; po-
table water system leak check; MSBLS system testing; rein-
stallation of radar altimeters; star tracker door testing;
remote manipulator arm elbow and wrist heater testing; tile
waterproofing. [ SPACE SHUTTLE WEEKLY STATUS SUMMARY, Feb.
26, 1993.]

[] STS55: MARCH 14 LAUNCH DATE SET

NASA managers today set March 14, 1993, as the launch date for
the Shuttle Mission STS 55 which will see Space Shuttle Colum-
bia and her seven-member crew fly a mission dedicated to the
German Space Agency. The major payload for STS 55, the
pressurized Spacelab module - designated as Spacelab-D2 for
this flight - will allow the astronauts to conduct a wide

range of experimentsinthe microgravity environment of space.
Some 90 experiments are planned during this mission. The
launch window on March 14 extends from 10 a.m. until 12:30
p.m. EST. Following launch, Columbia’s crew will be divided
into two teams, each working a 12-hour shift, so that science
operations can be carried out around the clock. The Spacelab-

D2 mission duration is planned for 9 days and will conclude
with a landing at Kennedy Space Center's Shuttle Landing
Facility. This date was chosen primarily because it was the



first open date on the Eastern Range during this time, accord-

ing to KSC spokesman George Diller . [Banke, FLORIDATODAY, p.
2A, Feb. 26, 1993; Halvorson, FLORIDA TODAY, p. 6A, Feb. 27,
1993; KSC Release No. 16-93, Feb. 26, 1993.]

February 28: GODDARD AWARD TO MCCARTNEY

Former Kennedy Space Center Director Forrest S. McCartney
will receive the Robert H. Goddard Memorial Trophy for 1993;
the Goddard award is given annually by the National Space Club
atitsdinnerin Washington, D.C. McCartney’s citation reads:

“For his significant contribution to national security and
prestige in his efforts as Director of Communications Satel-

lite Programs, Director of the M-X System Program Office, the
Commander of Ballistic Missile Organization, the Commander of
the Space and Missile Systems Center and the Director of
Kennedy Space Center.” [“McCartney to Receive Annual Goddard
Award,” FLORIDA TODAY, p. 9E, Feb. 28, 1993.]




MARCH
March 1: STS 55: GAUS RE-INSTALLED

Columbia continues to undergo pre-launch processing at Launch
Complex 39A. Leak checks of liquid oxygen high pressure
turbopumps have been completed and the main engine heat shields
have been installed. The GAUS experiment film magazine has
been re-installed ad the GAS cans have been removed for ex-
periment battery charging. Work in progress: alignment of
Orbiter inertial measurement units (IMUs); main engine eyelid
installation; GAS can experiment battery charging at Hangar
S. STS 55 work scheduled: contingency EVA spacesuit instal-
lation tonight; flight readiness test (FRT) tomorrow; helium
signature leak check; stowage of flight crew equipment into
crew cabin; hypergolic propellant loading; aft compartment
closeouts; reinstallation of GAS can experiments; primary
Orbiterrefrigerator/freezerinterface verificationtest (IVT).

[ SPACE SHUTTLE DAILY STATUS-STS 55, March 1, 1993.]

March 2: STS 55: SPACESUITS INSTALLED

At Launch Complex 39A, technicians are readying Columbia for
its STS 55 launch on March 14. The interface verification
test of the primary Orbiter refrigerator/freezer unit has
been completed successfully. Otherwork completed for STS 55:
alignment of the guidance system for the Inertial Measurement
Units (IMU) and installation of contingency extravehicular
activity (EVA) spacesuits into the Orbiter airlock. STS 55
work in progress: a flight readiness test (FRT) of the main
engines andtheirflight controls and contingency EVA spacesuit
checkout. STS 55 work scheduled: helium signature leak
check; stowage of flight crew mission items into crew cabin;
hypergolic propellant loading; aft compartment closeouts;
reinstallation of the GAS can experiments. [ SPACE SHUTTLE
DAILY STATUS-STS 55, March 2, 1993.]

[ ORBITER UPDATES

Discovery is scheduled to rollover from OPF Bay 3 to the
Vehicle Assembly Building transfer aisle this afternoon at
approximately 5 p.m. as preparations for STS 56 continue.
Mating to the external tank/solid rocket booster stack will
occur overnight. The two-day Shuttle Interface Test will
follow. Installation of Discovery’s three main engines is
targeted to start on March 8. (The engines were removed in
the OPF because of the turbopump seal retainer issue.) A
rollout to Launch Complex 39B will occur sometime in the mid-
March time frame with a more definite date to be determined
later. STS 57 preparations of Endeavour continue in OPF Bay
1. The Orbiter is awaiting the transfer of its Spacehab-1
payload from the Operations & Checkout Building and subse-
guentinstallation tomorrow. | SPACE SHUTTLE DAILY STATUS-STS
55, March 2, 1993.]




March 3: STS 55: HYDRAULIC LINE REPLACED

At approximately 6:30 p.m. last night, during the STS 55 main
engine Flight Readiness Test, a hydraulic flex hose broke
which caused hydraulic fluid to spray inside the aft compart-
ment around the main propulsion system and in the vicinity of
main engine number 2. The line was capped five seconds after
the rupture ozccurred. This line supplies hydraulic pressure

to the LH umbilical retract actuator associated with exter-

nal tank separation. An assessment of the remedial actionto

be taken is under evaluation. Impacts, if any, to the March

14 launch date could be known later today. The ruptured
hydraulic line has been replaced. Work in progress: hydrau-

lic fluid cleanup in aft main engine compartment; examination

of main engines and main propulsion system including lines,
transducers, fittings, electrical connectors and thermal blan-

kets in the aft main engine compartment. The reinstallation

of the GAS can experiments has been scheduled for March 4.
STS 56: Discovery’'s rollover from OPF Bay 3 to the VAB
transfer aisle occurred last night at 5:41 p.m. and the Or-

biter was hoisted for mating to the external tank/solid rocket
booster stack at 1:50 this morning. STS 57: Installation of
Spacehab into Endeavour has been rescheduled for tomorrow

morning to allow some payload bay work to be completed. | SPACE
SHUTTLE DAILY STATUS-STS55, March 3,1993; Halvorson, FLORIDA
TODAY, pp. 1A-2A, March 4, 1993; Date, THE ORLANDO SENTINEL,

March 4, 1993.]
[] STS 55: HYDRAULIC HOSE RUPTURE UPDATE

At approximately 6:30 p.m. last night, near the conclusion of

the main engine portion of the Flight Readiness Test, a 3/8-

inch hydraulic flex hose broke which caused hydraulic fluid to

spray inside the aft compartment around the main propulsion

system and in the vicinity of main engine number 2. Thisline

provides hydraulic actuator pressure to retract the LH 2 um-

bilical plate before external tank door closure. A prelimi-

nary assessment of the remedial action to be taken shows that
launch could occur no earlier than March 16. A more definite
date may be available at the end of the week after a full
assessmentoftheworktobe done hasbeencompleted. Discovery’s
rollover from OPF Bay 3 to the VAB transfer aisle for further
STS 56 processing occurred at 5:41 p.m. last night and the
Orbiter was hoisted for mating to the external tank/solid
rocket booster stack at 1:50 a.m. this morning. The soft mate
process is complete; the hard mating is in progress. STS 57:
Installation of Spacehab into Endeavour has been rescheduled
for this morning to allow some payload bay work to be com-
pleted. [ SPACE SHUTTLE DAILY STATUS-STS 55, March 3, 1993.]

March 4: STS 55: HYDRAULIC LINE REPLACED

At Launch Complex 39 technicians have replaced the ruptured
hydraulic line into the aft main engine compartment of Colum-
bia; launch of STS 55 will now occur no earlier than March 16,



a further delay of two days. Work in progress on Columbia:
reinstallation of the GAS can experiments; GAS can interface
verification testing (IVT); hydraulic fluid cleanup in aft

main engine compartment; examination of main engines and main
propulsion system including electrical connectors and har-
nesses, solenoid valves and thermal insulation within the aft
compartment; removal, inspection and cleaning of #2 main en-
gine heat shields; failure analysis of the ruptured hydraulic

hose. STS 55 work scheduled: GAS can (GAUS) experiment
mirror changeout tomorrow; RKGM experiment film magazine re-
installation tomorrow; closing payload bay doors tomorrow
night; flight readiness test; helium signature leak checks;
hypergolic propellant loading March 8-9; reinstallation of

the enhanced Orbiter refrigerator/freezer (EORF) March 10.

[ SPACE SHUTTLE DAILY STATUS-STS 55, March 4, 1993.]

March 5: OZONE STUDY DELAY POSSIBLE

Discovery’s STS 56 mission, presently scheduled for April 3,
may be pushed back to mid-April because of delays in launching
Columbia’s STS 55 flight. If launched on time, Discovery has

an opportunity to study ozone depletion in the northern hemi-
sphere; “It would be good for us to go as soon as possible,”

said TimMiller ,aNASAscientistworkingonthe environmental
mission. “It would increase our chances of being able to
address the key issue of ozone depletion in the northern
hemisphere.” Columbia’s problems with hydraulic hoses may
push its launch beyond March 16 and, if so, there are other
complicating factors. The launch dates of March 18 and 19
have already been booked for an Air Force Delta 2 liftoff and
thatwillinvolve tracking and safety services provided by the

Air Force’s Eastern Test Range. In addition, a commercial
Atlas has booked March 22 and March 23 as launch dates. If
these events go as scheduled, Columbia has March 25 available
forlaunch. If Columbiaislaunchedthatlate then Discovery’s
launch would revert to mid-April based on launch safety rules
whichrequire three weeks between Shuttle launches. [Halvorson,
FLORIDA TODAY, pp. 1A-2A, March 6, 1993; Date, THE ORLANDO
SENTINEL, March 6, 1993.]

[] STS 55: HOSE REMOVAL FROM AFT

At Launch Complex 39A, the GAS can experiment has been rein-
stalled into Columbia’s payload bay. An evaluation has been
completed of the hydraulic fluid contamination in the aft main
engine compartment. Work in progress on STS 55: removal of
hydraulic flex hoses from Columbia’s aft compartment; failure
analysis of the hydraulic hose; installation of heat shield
carrier panels on engines 1 & 3; preparation for the helium
signature leak test and preparations to close the payload bay
doors tonight. Scheduled tasks: X-rays of hydraulic flex
hoses; reinstallation of the enhanced Orbiter refrigerator/
freezer late today; helium signature leak check; loading of
hypergolic propellants on March 7 and 8; a flight readiness
test of the main engines on March 9. Launch Schedule Note:
Space Shuttle managers and engineers are continuing to assess
the launch schedule impact attributable to inspections of the



hydraulic flex hoses and clean-up and inspection of the aft

engine compartment and number two main engine. Atthe present

time, it appears unlikely that we will be able to meet the

previously targeted launch date of March 16. A better launch

day estimate should be available by March 9. [ SPACE SHUTTLE
DAILY STATUS REPORT, March 5, 1993.]

[] STS56 & STS 57 PROCESSING WORK

Discovery (STS 56): The mating of liquid hydrogen and liquid
oxygen connection lines between the external tank and the
Orbiter have been completed. Installation of main engines
begins March 8. Work in progress: continuation of Orbiter/
external tank mating and preparation for installing the main
engines into Discovery. Endeavour (STS 57): In the Orbiter
Processing Facility, technicians have completed the mechani-
cal installation of Spacehab into Endeavour’s payload bay.
Work in progress: electrical connections between Spacehab
and Endeavour; aft compartment closeouts; testing of main
landing gear. | SPACE SHUTTLE DAILY STATUS REPORT, March 5,
1993.]

March 6: MALONE TO BE NEWS CHIEF

Today, Lisa Malone becomes Kennedy Space Center’s first fe-

male news chief. She was the first female launch commentator

and has served as editor of the Spaceport News, and as a
public affairs specialist. She began her career at KSC as a

co-op student in KSC’s Public Information Office. The space

center’s public information chief Dick Young said Malone was
chosen because of her “experience, judgment and talent.”

[Halvorson, FLORIDA TODAY, p. 1B, March 6, 1993.]

[] ATLAS LAUNCH DELAYED FOR TESTS

The General Dynamics Atlas which was to be launched March 22
will now be delayed for testing purposes. “We just need more

time to complete our testing,” said company spokeswoman Julie
Andrews . On August 22, a failed Atlas launch was traced to an
upper stage engine valve which performed improperly just prior

to launch. That launch was the second failure in 18 months

for General Dynamics which has decided to perform additional
prelaunch engine tests for the upcoming liftoff. Andrews
said, “We have a very high degree of confidence that we’'ve
found the problem and have taken the proper corrective action.
We're anxious to get back to launching again.” [Halvorson,
FLORIDA TODAY, p. 4A, March 6, 1993.]

March 8: STS 55: HELIUM CHECK COMPLETED

The helium signature leak check of Columbia’s main engines and
the main propulsion system was completed at Launch Complex 39A
on March 6. The payload bay doors have been closed forflight

and there was a successful bench functional check of EORF this
morning. STS 55 work in progress: loading of OMS/RCS fuel
and offline X-rays of hydraulic replacement hoses. STS 55
work scheduled: reinstallation of the enhanced Orbiter re-



frigerator/freezer (EORF unit); reinstallation of hydraulic

hoses March 9; flight readiness test today. Engineers are

discussing the failure analysis of the failed hydraulic hose

from Columbia and what impact this might have on upcoming

activities, ifany. Discovery’s three main engines for STS 56

will undergo installation starting today and running through

March 10; The mating of the external tank to the solid rocket

booster stack for Endeavour’s upcoming STS 57 flightis occur-

ring today. | SPACE SHUTTLE DAILY STATUS-STS 55, March 8,
1993.]

[ STS 55: HYDRAULIC HOSES DEFECTIVE

The rupture of Columbia’s hydraulic hose in the aft main

engine compartment is being blamed on a manufacturing error,

according to NASA officials. Space agency inspectors found

that the hose had come from a group (lot) manufactured by

Titeflex Division (Springfield, MA) between March and July

1977, according to KSC spokesman James Hartsfield . He said
that tests showed that hoses from that period were prone to

problems because of a manufacturing process in use then.

[Halvorson, FLORIDA TODAY, p. 2A, March 9, 1993.]

[] STS55: LAUNCH NOW SET FOR MARCH 25

Liftoff of Columbia upon its STS 55 mission will come March

25, despite the likelihood that the Orbiter would be ready for

launch on March 19. KSC spokesman Dick Young explained, “We
had asked for an earlier date but we were constrained by

earlier missions.” Preparations for Discovery’s STS 56 mis-

sion continue in the Vehicle Assembly Building; rollout to

Launch Complex 39BisexpectedtooccuronMarch 13. [Halvorson,
FLORIDATODAY,P.2A,March7,1993; Halvorson, FLORIDATODAY,
p. 1A, March 9, 1993.]

March 9: HOSE PROBLEM DATES TO 1977

STS55issuesandconcerns: Thefailure analysisfrom Columbia’s
ruptured hydraulic hose indicated that it was due to a change

in the manufacturing process that occurred during a short
period of time in 1977. Spare hydraulic hoses and hoses from
Atlantis will replace suspect hoses from Columbia. All have
been checked by lot number, passed inspections, high pressure
checks and X-rays. Officials are exploring several schedule
options with regard to the STS 55 and STS 56 launches. No
decisions are expected today. NASA is continuing to process
both Columbia and Discovery to support launches at the earli-
est possible dates.

Storable hypergolic propellants have been loaded into Colum-

bia at Launch Complex 39A, the enhanced Orbiter refrigerator/

freezer (EORF) has also been installed. STS 55 work in

progress: reinstallation of hydraulic hoses; hydraulic sys-

tem servicing for a flight readiness test and auxiliary power

unit leak checks. Scheduled: the flight readiness test

mentioned above for March 10 and external tank purges. [ SPACE
SHUTTLE DAILY STATUS-STS 55, March 9, 1993.]




March 10: STS 55: HOSES REINSTALLED

AtLaunch Complex 39A, technicians have reinstalled Columbia’s

hydraulic hoses in the Orbiter’s aft main engine compartment.

A flight readiness test (FRT) of the main engines’ flight

controls is in progress. STS 55 work scheduled: conclusion

of the flight readiness test on March 13; enhanced Orbiter

refrigerator/freezer (EORF) interface verificationtest (IVT)

tomorrow night; Orbiter aft confidence test also tomorrow

night; begin aft compartment closeouts, avionics bay close-

outsand externaltank purgeson March 12. Discovery’'srollout

from the Vehicle Assembly Building to Launch Complex 39B has

been scheduled for 8 a.m. March 13. | SPACE SHUTTLE DAILY
STATUS-STS 55, March 10, 1993; SPACE SHUTTLE DAILY STATUS-STS
55, March 11, 1993.]

March 11: AIR FORCE TO LAUNCH NASA TETHERED PAYLOAD

The first flight of NASA’s Small Expendable-tether Deployer
System (SEDS) is scheduled to be launched aboard a U.S. Air
Force Delta 2 rocket from Cape Canaveral Air Force Station,
FL, no earlier than March 18. The SEDS tether system will be

a secondary payload on the Delta 2 launch vehicle. The launch
window opens 10:55 p.m. and extends until 11:22 p.m. EST, if
the launch occurs on March 18, according to Air Force offi-
cials. The tether deployment process is planned to begin
about 60 minutes after the Delta 2 launch and end approxi-
mately 1 hour and 40 minutes later. SEDS is intended to
demonstrate a low-cost method for using a tether to deploy
small payloads, such as satellites, to higher orbits or down-

ward toward Earth’s atmosphere. It also is being flown to
expand the limited amount of existing data on the dynamics of
tethered bodies in space. [ Launch Advisory: “NASA Tethered
Payload to be Launched by Air Force,” March 11, 1993.]

[] NASA CHANGES ORGANIZATION

A series of organizational changes to improve the focus on
programs and enhance external relationships were announced
today by NASA Administrator Daniel S. Goldin . In a move to
strengthen the top-level management of the agency, Goldin has

named John R. Dailey as Acting Deputy Administrator. Dailey

has been serving as Associate Deputy Administrator since No-

vember 1992 after retiring from a highly distinguished 36-

year career in the Marine Corps. The Administrator also
announced that Dr. Joseph Shea , recently named as Assistant
Deputy Administrator for Space Station Analysis, will have

oversight of all Space Station related development activi-

ties.

The organizational changes particularly target NASA science
and exploration programs andthe agency’srelationswith American
industry, academia, government and non-government laborato-
ries, and international partners. “Science and exploration

are what NASA is all about,” the Administrator said. “These
changes will reestablish thatfocus.” New program offices for



Life and Microgravity Sciences and Applications and for Ad-
vanced Concepts and Technology have been formally established
and will report directly to the Administrator.

The official formation of the Office of Planetary Science and
Astrophysics and the Office of Mission to Planet Earth also

are being implemented effective today. The plantoformthese
offices out of the former Office of Space Science and Appli-
cations was announced in October 1992. Named as Associate
Administrator for Life and Microgravity Sciences and Applica-

tions is Dr. Harry C. Holloway , Deputy Dean of the Uniformed
Services University of the Health Sciences (Bethesda, MD).

Dr. Holloway has performed extensive study into the impact of
extreme environments on human adaptation. He has been Chair-
man of the NASA Aerospace Medicine Advisory Committee since
1988 and a member of NASA’s U.S./U.S.S.R. Joint Working Group
on Space Biology and Medicine.

Assisting Dr. Holloway in setting up this new organization

will be Dr. Bonnie J. Dunbar , @ NASA astronaut since 1981.
Dr. Dunbar is a veteran of three space flights and has logged

more than 761 hours in space. Dunbar most recently served as

Payload Commander for Shuttle mission STS 50, conducted dur-

ing the summer of 1992. She received her doctorate in Bio-

medical Engineering from the University of Houstonin 1983 and

a master of science degree in Ceramic Engineering from the
University of Washington in 1975. Dr. Arnauld E. Nicogossian
will become Deputy Administrator for Space Flight Activities,

Life and Microgravity Sciences and Applications. He is pres-

ently Chief Medical Officer in NASA'’s Office of Space Flight

and has been with NASA since 1972.

In announcing the new organization for Life and Microgravity
Sciences and Applications, Goldin said it is critical to the
President’s stated objective forastrong and productive space
program, which includes development of a Space Station. He
said, “The President wants the current Space Station rede-
signed as part of a program that is more efficient, effective

and capable of producing greater returns on our investment.
The redesigned Space Station must provide for significant
long duration space research in materials and life sciences
during this decade. To assure the right emphasis in the
redesign effortand alsowithin NASA,” the Administrator said,

“I am elevating Life and Microgravity Sciences and Applica-
tionsto report directly to the Administrator, and I am bring-

ing all the elements together into a strong organization.’

The decision also was recommended in a NASA study led by Roy
Estess , Director of Stennis Space Center which reviewed the

agency’s life sciences activities. “Applications is also a

key element of this new organization,” Goldin said, “because

providing benefits here on Earth must be an important consid-

eration.” The Administrator pointed out additionally, “Turn-

ing back the pages of NASA'’s history, the agency’s greatest

scientific research in life sciences was during the Skylab

program, in which there was a similar emphasis placed on the

activity in an organizational sense.”



Dr. Wesley Huntress  will become Associate Administrator for

Planetary Science and Astrophysics. He was named as acting in

that position in October and previously had been Director of

the Solar System Exploration Division since 1990. Prior to

joining NASA in 1988, he had a distinguished 20-year career at

the Jet Propulsion Laboratory (Pasadena, CA). The new Mission

to Planet Earth (MTPE) Office will be headed by Dr. Shelby G.
Tilford , named as the Acting Associate Administrator. The

MTPE office will consist of divisions for flight systems, for

operation, data and information systems, and for science.

The Administrator also has taken measuresto strengthen NASA’s

space programs and the commercialization of technology. The

Office of Advanced Concepts and Technology has been formally
established with Gregory Reck as Acting Associate Administra-
tor. Reck served as Director of the Space Technology Program

at NASA Headquarters before his selection to this postand has

over 20 years of experience in technical research, management

and oversight of various technology programs.

In the Office of Aeronautics, Dr. Kristin A. Hessenius has
been named as Deputy Associate Administrator. She has been

the Director of Aeronautical Research in the Office of Aero-

nautics. Prior to coming to NASA Headquarters, Dr. Hessenius

was Deputy Director of Aerophysics at NASA’'s Ames Research

Center (Mountain View, CA). In 1992, she was one of 10 women

honored by the National Aviation Club for outstanding contri-

butions to the field of aviation. Administrator Goldin has

named Deidre A. Lee as Associate Administrator for Procure-

ment. She has been acting in that position since early

January and had been Deputy Associate Administrator of Pro-

curement since September 1992. She has an extensive back-

ground in a variety of military and government procurement

positions. Procurement reform is a vital element in NASA’s

new management approach. [ NASA RELEASE: 93-044, March 11,
1993]

March 12: STS 55: COLD FRONT APPROACHES

STS 55 mission work was suspended at Launch Complex 39B for
the period covering the third shift tonight through first

shift on tomorrow. An approaching cold front will produce
squalls and thunderstorms with the possibility for hail be-

tween midnight tonight and noon tomorrow with the highest
potential for severe weather occurring at about 6 a.m . Work

at the pad is scheduled to resume at 4 p.m. March 13. STS 55
work completed: the flight readiness test of main engines/

flight controls and the Orbiter aft confidence test. Work in

progress: main engine compartment closeouts; avionics bay
closeouts; externaltank purges; washdown ofthe mobile launcher
platform and testing of the enhanced Orbiter refrigerator/
freezer (EORF). Scheduled work for STS 55: ordnance instal-
lation and connections; hypergolic tank pressurization and a
washdown of the LC 39B pad surface and the flame trench.

[ SPACE SHUTTLE WEEKLY STATUS SUMMARY, March 12, 1993.]




[] DISCOVERY ROLLOUT RESCHEDULED: MARCH 15

Rollout of Discovery has been rescheduled for 6 a.m. March 15
due to weather concerns for tonight and tomorrow. Meanwhile
preparations for the Orbiter's STS 56 mission continued with

a number of tasks completed: installation of main engines;
installation of main engine heat shields and the Shuttle
interface test. STS 56 scheduled work: moving the rotating
service structure around the vehicle after it is harddown on

the pad; extending weather protection panels after hard down;
establishing vehicle access and electrical connections with

the Launch Complex 39A pad; opening payload bay doors to
establish access and a terminal countdown demonstration test
set for March 17-18. | SPACE SHUTTLE WEEKLY STATUS SUMMARY,
March 12, 1993.]

[] ENDEAVOUR PROCESSING CONTINUES IN OPF BAY 1

The Space Shuttle Endeavour remains in Orbiter Processing
Facility Bay 1 where the vehicle is being readied for its STS

57 mission which features Spacehab-1 and EURECA 1-R. Instal-
lation of Spacehab-1 is complete as is auxiliary power unit

lube oil servicing. Work in progress: Spacehab interface
verificationtest (IVT); crew hatch functional check and elec-

trical interface checks between the external tank and the
solid rocket boosters in Vehicle Assembly Building (VAB) bay

3. STS 57 work scheduled: crew equipment interface test
(CEIT); Spacehab closeouts and closeouts of the Orbiter midbody
next week. [ SPACE SHUTTLE WEEKLY STATUS SUMMARY, March 12,
1993.]

[] STS55: MARCH 21 SET FOR LAUNCH DATE

NASA managers today set March 21, 1993, as the launch date for
STS 55 which will see Columbia and its 7-member crew fly a
mission dedicated to the German Space Agency. The major
payload for STS 55, the pressurized spacelab module - desig-
nated as Spacelab-D2 for this flight - will allow the astro-
nautsto conductawide range of experimentsinthe microgravity

of space. The launch window on March 21 opens at 9:52 a.m.
EST. Following launch, the crew will be divided into two
teams working 12-hour shifts so space operations can be car-
ried out around the clock. The Spacelab D2 mission duration

is planned for 9 days and will conclude with a landing at
Kennedy Space Center’s Shuttle Landing Facility.

Columbia’s launch date will have an influence on the next

mission to be flown. Space Shuttle Discovery, flys the Atlas

2 payload on STS 56, now targeted for sometime around April 7.

The actual launch date for STS 56 will be set at a flight

readiness review meeting which will be held approximately two

weeks before launch. “The Shuttle team has done a great job

in addressing and closing issues such as the hydraulic flex

hose problem and putting together a new plan for processing
activities” said Shuttle Program Director Tom Utsman who was
formerly Deputy Director at KSC. “Also the cooperation we've

received from the United States Navy, the United States Air

Force and Hughes Space and Communication Company made the



March 21stlaunch of Columbia possible.” [ KSC Release No. 22-
93, March 12, 1993; Date, THE ORLANDO SENTINEL, March 13,
1993.]

March 15: HIGH WINDS DELAY STS 55 PAD WORK

The highest wind at the Shuttle Landing Facility on March 13
was 63 miles per hour and at Pad 39A the peak gust was 71 mph.
While the high wind precluded any work by the launch team from
the pad structures on the 13th, there was no damage to the
vehicle and only minor damage in the area around the launch
pad. During the day of March 13, the Complex 19 freeze
protection plan was implemented and Columbia’s heaters were
turned on. The lowest temperature over the weekend was 32
degrees March 14. Tasks completed: external tank purges and
enhanced Orbiter refrigerator/freezer (EORF) interface veri-
ficationtest (IVT). Workin progress: ordnance installation

and connections and hypergolic tank pressurization. STS 55
work scheduled: resumption of aft main engine compartment
closeouts tonight; resumption of avionics closeouts tonight;
washdown of mobile launcher platform, pad and flame trench;
installation of flight doors on the aft compartment; arrival

of astronauts and start of countdown at 4:00 p.m. March 18.

[ SPACE SHUTTLE DAILY STATUS-STS 55, March 15, 1993.]

[] STS 56;57 PREPARATIONS

Discovery’s rollout from the Vehicle Assembly Building - the

first step on its STS 56 journey - began at 7:28 a.m. today.

The astronauts are scheduled to arrive at 3:30 p.m. today to

begin the required launch pad safety training and for the

terminal countdown demonstration test (TCDT) to be conducted

March 17 and 18. In Orbiter Processing Facility Bay 1,

astronauts of the STS 57 crew completed the crew equipment

interface test (CEIT) for Endeavour March 13. The payload bay

doors are to be closed on March 18. Rollover to the Vehicle

Assembly Building is set for March 25. [Halvorson, FLORIDA
TODAY, p. 1B, March 16, 1993; SPACE SHUTTLE DAILY STATUS-STS
55, March 15, 1993.]

March 16: WEATHER FAVORABLE FOR STS 55

The preliminary weather forecast for STS 55 suggests that the
chance of meeting launch weather criteria is 60% on launch day
and rising to 70% with a one-day delay. Wind is expected to
be between 10-18 knots. Ordnance installation and connec-
tions for the STS 55 Columbia configuration have been com-
pleted as has been the hypergolic tank pressurization. Work

in progress for Columbia’s mission: aft main engine compart-
ment closeouts, inspections and photo documentation; the com-
partment will also be cleaned again; avionics bay closeouts;
washdown of the mobile launcher platform; testing of data link
between the Orbiter mid-deck refrigerator/freezers (EORF) and
Spacelab D-2 module and final crew compartment cleaning.
Scheduled work: washdown of the pad and flame trench; instal-
lation of flight doors on the aft compartment and the perfor-
mance of the final aft confidence test; aft positive pressure



check; astronaut arrival March 17; commencement of countdown
on March 18. | SPACE SHUTTLE DAILY STATUS-STS 55, March 16,
1993.]

[] STS 56;57 UPDATES

Discovery’'srolloutfromthe VAB began at 7:28 a.m. yesterday.
Pad arrival occurred at 1:49 p.m. with hard down atop the
launch pad pedestals coming at 2:28 p.m. The astronauts of
the STS 56 crew will begin launch pad safety training today.
The terminal countdown demonstration test starts tomorrow,
ending at 11 a.m. March 18. STS 57’s external tank/solid
rocket booster stack is being relocated today to VAB High Bay

1 to permit planned modification work to begin in High Bay 3.

[ SPACE SHUTTLE DAILY STATUS-STS 55, March 16, 1993.]

[l NASA UNDERSTANDS ENDEAVOUR’'S POWER SURGE

When Endeavour lifted off on its STS 54 mission, there was a
sudden burst of power at 1 minute 7 seconds into the flight.
NASA'’s engineers now think they know why the power surge
occurred. According to the Shuttle Program’s Deputy Director
Brewster Shaw , it is believed that “a piece of the nonflam-
mable insulation used to separate the booster’s four, fuel-
loaded segments broke off, traveled down the rocket’s inte-

rior and shot outthe nozzle.” The power jump was three times

the largest previously recorded. These surges have been more
frequent during the last 15 Shuttle launches and an investi-

gation is underway to find out why. [Date, THE ORLANDO
SENTINEL, March 16, 1993.]

March 17: STS 55: HEATER PROBLEM

Yesterday afternoonitwas discoveredthatthe secondary heater
associated with Columbia’s main engine #1 fuel valve was
inadvertently left on after testing due to afailed indicator.

This resulted in the overheating of the associated fuel valve
actuator. Aninspection of the actuator showed some damage to
soft rubber-like components within the unit. There was no
damage to the main engine fuel valve. The actuator was
removed and replaced last night. Anabbreviated flight readi-

ness test of main engine #1 will run today. While aft main
engine compartment closeouts will not be finished until after

the countdown begins, there is no impact to the March 21
launch date for STS 55. The chance of meeting launch weather
criteria improved to 70%.

The mobile launcher platform has been washed down and testing
of the data link between the Orbiter mid-deck refrigerator/
freezers and Spacelab D-2 module has been completed. Work in
progress: flight readiness test of main engine #1; washdown

of LC 39B pad surface and flame trench; final crew compartment
cleaning and astronaut arrival at 8:30 p.m. STS 55 work
scheduled: resumption of main engine compartment work and
avionics bay closeouts; start of the countdown March 18 at 4
p.m.; installation of flight doors on aft compartment and
performance of the final aft confidence test at 12:01 a.m.;

aft positive pressure check and loading of cryogenic reactant



(PRSD). [Halvorson, FLORIDA TODAY, p. 6A, March 17, 1993;
Banke, FLORIDA TODAY, p. 2A, March 18, 1993; SPACE SHUTTLE
DAILY STATUS-STS 55, March 17, 1993.]

[] STS56: TCDT COMMENCES

The countdown for the Terminal Countdown Demonstration Test

(TCDT) began at 8 a.m. today and will conclude at 11 a.m.

tomorrow. The astronauts are continuing with safety training

and are having briefings onthe status of Columbia and Spacelab

D-2. The commander and pilot are flying the Shuttle Training

Aircraft. Yesterday the crew had fit checks of their launch

and entry suits. [ SPACE SHUTTLE DAILY STATUS-STS 55, March
17, 1993.]

March 18: STS 55: LAUNCH SET FOR MARCH 22

The Air Force’s decision to scrub the launch of its Delta 2

from Cape Canaveral Air Force Station will force a one-day
delay in the launch of Columbia on its STS 55 mission. The
mission willnow commence during a window which runs from 9:51
a.m. and 12:21 p.m. on Monday, March 22. Countdown for the
mission began on schedule today at 4 p.m. and preparations for
the launch at 39B have continued without incident. The Delta
launch has been rescheduled for between 10:51 and 11:18 p.m.;
weather forecasts suggest a 90 percent chance of favorable
weather, though high winds remain a concern. The Delta will
deploy a Navstar Global Positioning Satellite and a $10 mil-

lion NASA science experiment. [Banke, FLORIDA TODAY, p. 1A,
March 19, 1993.]

[] DELTA SET TO LAUNCH TONIGHT

The Air Force is ready tonight to launch its Delta 2 rocket

from Cape Canaveral Air Force Station; the mission is to
deploy a Navstar Global Positioning Satellite and a small NASA
experiment called the Small Expendable Deployer System. The
deployer is basically a 12.4-mile tether and is a smaller

version ofthe unsuccessful tether experimentflown on Atlantis

last year. [Banke, FLORIDA TODAY, p. 1A, March 18, 1993.]

March 19: COLUMBIA/SPACELAB PROCESSING HISTORY

Processing of the Space Shuttle Columbia began after the KSC
landing of Columbia’s previous mission, STS 52. The Orbiter
was towed to Bay 2 of the Orbiter Processing Facility (OPF) on
November1,1992, fordeservicing and preparationstoreconfigure

its payload bay for the STS 55 mission. The Spacelab D-2
experiments arrived at KSC in July 1992 to begin integration
into the Spacelab racks. Installation of the racks into the
laboratory module followed in September. The Mission Se-
guence Test which replicates the mission activities, includ-

ing flight crew participation, was run last November. The
Spacelab D-2 laboratory module was installed into the payload
bay of Columbia on January 11, 1993, while the Orbiter was in
the OPF. An interface verification test (IVT) between the
Spacelab and Columbia was conducted January 16 to verify all
connections.



Meanwhile, in the Vehicle Assembly Building (VAB), build-up
of the solid rocket boosters on mobile launcher platform 3
occurred in November and December of last year. The external
tank arrived at KSC by barge on September 29, 1992, and was
transferred to a test cell in the VAB for checkout and final
preparations. It was mated to the solid rocket booster stack

on January 12, 1993. The external tank/solid rocket booster
stack was fully assembled and tested by January 12. After 77
work days in the OPF, Columbia was transported to the VAB on
February 2 and mated to the awaiting external tank/solid
rocket booster stack. The two-day Shuttle interface test to
verify vehicle connections began on February 5. Rollout of
the Space Shuttle Columbia from high bay 3 of the VAB to
Launch Pad 39A occurred on February 7.

During launch preparations on the pad, a question arose con-
cerning whether the correct set of turbine blade tip seal
retainers had been installed inside main engine liquid oxygen
high pressure turbopumps. As a result, a precautionary deci-
sion was made to replace these pumps. On February 14, work
began to changeout the turbopumps from each of the three main
engines and installation was completed by Feb. 25. Another
unplanned event at the pad involved a ruptured hydraulic line

in the aft main engine compartment. This occurred on March 2
during the flight readiness test and a decision was made to
remove and inspect all 12 hydraulic lines in the aft. Nine

lines were reinstalled in addition to three precautionary
lines. This work was finished on March 9, and the flight
readiness test was completed March 10. As of March 21, a
total of 41 work days will have been spent at the launch pad
creating 123-work-day flow for STS 55 processing activities.

[ KSC RELEASE NO. 26-93, March 19, 1993.]

] COLUMBIA LAUNCH POSTPONED

The launch of Columbia was postponed 24 hours after a planned

launch of an Air Force Delta Il rocket at Complex 17 was

scrubbed due to high winds. The countdown clock at LC 39Ais

currently in a 24-hour hold at T-35 hours and will resume

counting at midnight tonight. The launch window on March 22

opens at 9:51 a.m. EST. A second launch opportunity is

available on Tuesday if necessary. Aft compartment closeouts

and the checkout of navigational aids are complete. STS 55

work in progress: installation of aft compartment flight

doors; aft compartment confidence test and positive pressure

leak test; checkout of flight controls. Pyrotechnic initia-

tor checks are set for 8 a.m. tomorrow; at noon technicians

will begin loading cryogenics reactants. The probability of

favorable weather at launch time remains at 70%. [ SPACE
SHUTTLE DAILY STATUS-STS 55, March 19, 1993; Banke, FLORIDA
TODAY, March 19, 1993.]

[] SHUTTLE PROGRAM ADJUSTMENTS

NASA'’s Associate Administrator for Space Flight, Jeremiah W.
Pearson Il today announced that Leonard Nicholson is leaving



his current position as Space Shuttle Program Manager to take

over the key Johnson Space Center (Houston, TX), the position

of Acting Director of Engineering. As a result of this

action, Brewster Shaw , currently Deputy Director for Space
Shuttle Operations (Kennedy Space Center, FL), will take over

the duties formerly performed by Nicholson in the position of

Director of Space Shuttle Operations. Johnson Space Center
Director Aaron Cohen has assigned current Director of Engi-
neering Henry Pohl to a new position on his staff, where he

will be responsible for leading JSC'’s support of the agency’s

effortto redesign the Space Station. Pohlwill spearhead the

center’s efforts and serve as a focal point for JSC support to

Assistant Administrator Joseph Shea who was appointed by NASA
Administrator Daniel S. Goldin to oversee the redesign. Shaw
will move from Kennedy Space Center to JSC. In addition to

his current duties, he will direct the day-to-day management

and execution of the Shuttle Program, including detailed pro-

gram planning, scheduling and Shuttle systems configuration
management.

As Acting Director of Engineering at JSC, Nicholson will be

responsible for managing the work of eight functional divi-

sions and providing supportto program and project offices for

current and future space flight programs assigned to JSC,

including the Shuttle and Space Station. JSC’s Engineering

Directorate also performs complete in-house design, develop-

ment and testing of certain government-furnished equipment

and maintains expertise in test facilities and computational

complexes. JSC Flight Crew Operations Director David Leestma
has appointed astronaut Linda Godwin  (Ph.D) to replace Loren
Shriver  as Deputy Chief of the Astronaut Office. Shriver is

being reassigned to the Space Shuttle Program Office to assist

in the management of this program. “I'm very pleased to make

these appointments,” said Pearson. “These are extremely tal-

ented individuals whose knowledge and experience in space

flight make them excellent choices for these key positions.”

[ NASA RELEASE: 93-49, March 19, 1993; Holton, THE ORLANDO
SENTINEL, pp. A-1 & A-16, March 3, 1993.]

March 20: STS 55: FLIGHT DOORS INSTALLED

Columbia’s aft flight doors have been installed in anticipa-

tion of its March 22 liftoff on the STS 55 mission. Also
completed were the aft confidence test and an aft positive
pressure leak check. Meanwhile, technicians continue testing
pyrotechnic initiators by means of the PC resistance test and

are loading cryogenic reactants. STS 55 work scheduled:
retracting Orbiter mid-body umbilical unit (OMBUU) tonight;
beginning the chilldown of the Orbiter refrigerator/freezer
units; loading time critical life sciences experiments; re-
tracting the mobile service structure; configuring cockpit
switches for launch; beginning fueling of the external tank at

1:32 a.m. March 22; ingressing astronauts at 7:07 a.m. March
22. Weather forecasts remain positive. | SPACE SHUTTLE WEEKLY
STATUS SUMMARY, March 20, 1993.]




[] STS56: TCDT COMPLETED

Discovery is harddown at Launch Complex 39B awaiting the
launch of Columbia’s STS 55 mission and the commencement of
its own STS 56 flight. The Orbiter completed its terminal
countdown demonstrationtest (TCDT) on the 18th and the helium
signature leak check was completed yesterday. Discovery also
underwentaninertial measurement unit (IMU) warm-up and cali-
bration yesterday. There is nowork planned on Discovery over

the weekend. STS 56 work scheduled: loading of storable
hypergolic propellants; leak check of the Orbiter mid-body
umbilical; a flight readiness test and the installation of
contingency EVA spacesuits. German Space Agency spokesman
Rudolf Teuwsen had said earlier in the week, “We’d better not

slip beyond Tuesday. We wouldn’t be slipping, we’d be skid-

ding.” Several of Columbia’s experiments are time critical.
[Halvorson, FLORIDATODAY, p.6A, March 20,1993; SPACESHUTTLE
WEEKLY STATUS SUMMARY, March 20, 1993.]

[ DELTA SCRUBBED AGAIN

The Air Force again failed to launch its Delta 2 rocket from

the Cape Canaveral Air Force Station. Launch commentator Ray
Adams said, “We have decided it is unsafe to launch and we

have scrubbed it for the evening.” The proximate cause of the

scrubbing was a low temperature in the helium system of the

rocket’s first stage; it was 15 degrees colder than Air Force

launch rules allow. The earliest possible chance for a third

try to launch the rocket would be April 17. An attempt to

launch Thursday was scrubbed due to low cloud cover. [Banke,

FLORIDA TODAY, p. 1A, March 20, 1993.]

March 21: STS 55: FIRING CIRCUITS TESTED

At Launch Complex 39A, technicians have completed testing of
Columbia’s firing circuits and a PIC resistance test of the
pyrotechnic initiators in preparation for the Orbiter’s March

22 STS 55 mission. Cryogenic reactants have been loaded; the
Orbiter mid-body umbilical unit has been retracted and the
chilldown of the Orbiter refrigerator freezer units (EORF) is
finished. Work in progress: loading of time critical life
sciences experiments; removal of Orbiter window covers; re-
traction of mobile service structure; configuring of cockpit
switches for launch; inertial measurement unit (IMU) warm up
and calibration; checks of data link between refrigerators/
freezers and Spacelab; spacelab clean air purge; microbial
clean air purge; astronaut status briefing covering vehicle,
payload, weather; Shuttle Training Aircraft (STA) flights by
commander and pilot. STS 55 scheduled work: activation of
fuel cells; stowage of flight crew personal effects tonight;

begin fueling of external tank and ingress astronauts at 7:06

a.m. March 22. | SPACE SHUTTLE DAILY STATUS REPORT, March 21,
1993.]




[] ENDEAVOUR'’S TILE WATERPROOFING COMPLETE

In Orbiter Processing Facility Bay 1, technicians processing

Endeavour for STS 57 have completed thermal protection system

tile waterproofing. Other tasks completed include: func-

tional check of the waste containment system; final tire

pressuretopoff; landing geartestcycling; payload bay cleaning;

closure of payload bay doors; crew compartment closeouts;

closure of crew access hatch. [ SPACE SHUTTLE DAILY STATUS
REPORT, March 21, 1993.]

[] CONTRACTORS HONORED FOR SAFETY

Lockheed Space Operations Company and McDonnell Douglas Aero-
space Division have been honored with safety awards for 1992.
Lockheed’s safety record annually rated between 90 and 94
percent. Honored along with Lockheed was its contractor team

of Grumman Technical Services, Thiokol Corp. and Johnson Con-
trols. McDonnell Douglas’s rating for 1992 was 98%. The
Central Florida Safety Council also recognized the achieve-

ments of McDonnell Douglas by making the company one of eight
winners of its 1992 Excellence in Safety Award. [“Two
Shuttle Contractors Honored for Safety,” FLORIDA TODAY, p.
9E, March 21, 1993.]

[] LSO EMPLOYEES WIN SNOOPYS

Astronaut Mark Lee recently award Silver Snoopys to eight

Lockheed Space Operations Co. employees: Kip Anderson , Louis
Ayala , Sharon Delaune , Gene Greathouse , Cindy Oats , Joseph
Sherman, David Rechkemmer and Roger Romine . [“8 Lockheed
Employees Win Silver Snoopy,” FLORIDA TODAY, p. 9E, March 21,
1993.]

[] BCC DESIGNS EDUCATION SYSTEM FOR NASA

Brevard Community College has received a $35,000 research
grantfrom NASAto design “an educational delivery system that

will be distributed nationally to benefit the space program.”

Bill Martin , University Liaison Manager of the Technology and
Advanced Projects Office of KSC said, “BCC’s Instructional
Systems Design Project will meet industry needs while devel-
oping an educational delivery system that will permit cur-
ricula to eventually be distributed nationally, in support of

the growth of aerospace education.” ['BCC to Design Education
System for NASA,” FLORIDA TODAY, p. 9E, March 21, 1993.]

March 22: STS 55: LAUNCH ABORT AT 3 SECONDS

“I wouldn’t call it fear,” said astronaut Steve Nagel of his
aborted launch. “I mean, there’s a couple of moments wonder-

ing what happened because all you see on board are red lights

indicating an engine shutdown. So you know the computers

(shut down) the engines, but you don’'t know why or exactly

what went wrong with them.” STS 55 Commander Nagel added, “It

happened in a second or two. | saw the red light on the right



main engine [control panel], followed real quickly by the left
red light and then the center, and they were all shut down, in
less time than it took me to tell you that.”

While igniting Columbia’s three main engines which began at T-

6.6 seconds the onboard computers initiated a main engine
abort sequence. Shutdown was completed at approximately T-3
seconds at 9:51 a.m. EST today. The reason for the abort
appears to be that main engine #3 did not fully ignite due to

a liquid oxygen preburner check valve which apparently expe-
rienced an internal leak, causing the purge system to be
pressurized above the maximum 50 pounds per square inch al-
lowed. Ambient pressure would have allowed the full engine
ignition to occur. The onboard computers sensed the higher
than allowed pressure in the line and terminated the main
engine ignition sequence. Shuttle Launch Director Robert B.
Sieck said, “Your initial reaction is to make sure there are

no (fuel) leaks or that there’s nothing that’s broken that's
causing a hazardous condition. You don’t have time to think

of anything else.” Sieck added, “Really, it was one of those

nice boring countdowns until the last few seconds.”

While no definite schedule has been developed as yet, the
amount of time estimated to pick up the STS 55 countdown once
again is about three weeks. Schedule options are under con-
sideration this week. Regarding Columbia, the Orbiter has
been safed and the offloading of liquid hydrogen and liquid
oxygen from the external tank has been completed. The STS 55
crew returned to Houston at 2:30 p.m. Work in progress
includes an external tank liquid hydrogen boiloff and a pow-
ering down of the Orbiter refrigerator/freezer units (EORF).

STS 55 work scheduled: closing the rotating service structure
around the Orbiter on March 23; removing the EORF experiment
samples; removing mid-deck experiment lockers; mating the
Orbiter mid-body umbilical unit; offloading cryogenic reac-
tants; removing main engine check valves; disconnecting ord-
nance and Spacelab laboratory module experiment servicing.

[Halvorson, FLORIDA TODAY, p. 2A, March 22, 1993; SPACE
SHUTTLE DAILY STATUS REPORT, March 22, 1993; Halvorson,

FLORIDA TODAY, pp. 1A-2A, March 23, 1993; Date, THE ORLANDO
SENTINEL, pp. A-1 & A-4, March 23, 1993; Date, THE ORLANDO

SENTINEL, March 23, 1993.]

[ CREW SAFE DURING ABORT

“We have safe procedures for the shutdown of the engines, and

we could not have lifted off with this valve in the improper

position,” said NASA’s Shuttle Program Manager Leonard
Nicholson . “And once the valve is in the proper position, we

would have been fine. We would have had a normal flight.”

NASA officials said that the crew had been in no danger during

the launch abort. [Halvorson, FLORIDATODAY, p. 2A, March 23,
1993.]

March 23: STS 55: POST ABORT WORK

While Columbia’s aft compartment flight doors are being re-



moved today, work in the aft and the planned #3 main engine

checkvalve removalwillnotbegintill March 24 since offloading

fuel cell cryogenic reactants will not be completed until late

tonight. No manifest option will be chosen until a check

valve failure analysis has been completed. A decision is

expected March 25. In the meantime, Launch Complex 39A tech-

nicians have completed boiling off external tank liquid hy-

drogen and have powered down the Orbiter refrigerator/freezer

units (EORF). Work in progress includes: closing the rotat-

ing service structure around Columbia; tail service mast se-

curing; removal of Orbiter refrigerator/freezer experiment

samples; removal of mid-deck experiment lockers; extension of

external tank access arm; external tank purge; removal of aft

compartment flight doors; tile inspections. STS 55 work

scheduled: offloading of cryogenic reactants; #3 main engine

check valve removal/failure analysis; ordnance disconnection;

removal of heat shields. [Halvorson, FLORIDA TODAY, p. 1A,
March 24, 1993; SPACE SHUTTLE DAILY STATUS REPORT, March 23,
1993.]

March 24: ENDEAVOUR ROLLED TO VAB

Endeavour has been rolled over to the VAB from the Orbiter

Processing Facility and is being mated to its external tank

and solid rocket boosters. That done, the vehicle is in for

a wait before it can be rolled out to the launch pad. The

reason? Both Launch Complex 39A and 39B are presently occu-

pied by Shuttles. Columbia is on 39A and faces a potential

three-week delay because of its launch abort. Discovery is at

39B and managers will meet tomorrow to determine when the

vehicle can start on its STS 56 mission. [Halvorson, FLORIDA
TODAY, March 25, 1993.]

March 25: DISCOVERY: STS 56 FRR

The flight readiness review for the launch of Discovery’'s STS

56 mission was held today with not major issues identified.

Shuttle managers will set a target launch date next week after

resolution of the problem which caused Columbia’s main engine

shutdown March 22. The primary STS 56 payload, Atlas 2, will

investigate the sun’s energy output and the Earth’s middle-

atmosphere chemical makeup and how these factors affect lev-

els of Earth’s ozone, which prevents much of the sun’s harmful

ultraviolet radiation from reaching the Earth’s surface. The

8-day STS 56 mission will be commanded by Kenneth Cameron and
piloted by Steve Oswald . Three mission specialists will round

outthe five-person crew: MichaelFoale , KennethCockrell and
Ellen Ochoa . [ LAUNCH ADVISORY: STS-56 FLIGHT READINESS
REVIEW COMPLETED, March 25, 1993; Halvorson, FLORIDA TODAY,
p. 1A, March 26, 1993.]

[] STS55: LEAK CHECKS & TESTS CONTINUE

Leak checks and associated valve testing on the #3 main engine
will continue through March 26. Presently, engineers have not
been able to replicate the condition which caused the March 22
launch scrub of Columbia’s STS 55 mission. While preparations



are in work to remove the three main engines, a definite
engine removal decision will not be made until March 26 or
March 29 after manifest issues are decided. Full access has
been established into the main engine compartment. Removal of
the Orbiter refrigerator/freezer units (EORF) for servicing

is underway and technicians atthe pad are troubleshooting the
suspect valve on main engine #3 and conducting ordnance dis-
connects. Main engine heat shield removal will be undertaken
tomorrow and on Saturday while preparations for removal of the
main engines are being made. [ SPACE SHUTTLE DAILY STATUS
REPORT, March 25, 1993.]

[] STS 56:57 PROCESSING

At Launch Complex 39B, the loading of storable hypergolic

propellants into Discovery concluded this morning and the pad

is opento normal work. Ins of the contingency EVA spacesuits

is scheduled for tonight. On March 26, the STS 56 flight

readinesstest of the main engines and flight control surfaces

is scheduled. Inthe Mission Briefing Room the flight readi-

ness review is underway. In the Vehicle Assembly Building,

the Space Shuttle Endeavour continues preparations for its

STS 57 mission; it has been soft mated to the external tank/

solid rocket booster stack. Hard mate activities occur next

week followed by the Shuttle interface test. | SPACE SHUTTLE
DAILY STATUS REPORT, March 25, 1993; Halvorson, FLORIDA TO-
DAY, p. 6A, March 25, 1993.]

March 26: COLUMBIA ANOMALY RECREATED

Yesterday, engineers successfully recreated the anomaly which

led to Columbia’s main engine ignition abort on March 22.
Overnight the suspect check valve was removed and is being
flown today to ‘s Canoga Park (CA) facility for disassembly

and analysis. Based on test data generated during trouble-
shooting, a decision has been made not to remove the remaining
check valves unless the pending failure analysis deems it
necessary. A decision has also been made to remove Columbia’s
three main engines and replace them with those which had been
planned for installation on Endeavour. Troubleshooting of

the #3 main engine check valves is complete as are the ord-
nance disconnects. Work in progress: removal of the Orbiter
refrigerator/freezers (EORF)for servicing; removing mainengine

foam insulation; main engine heat shield removal; positioning

of main engines and flight controls for engine removal; in-
spections ofthe reaction control system thrusters; offloading

of hydrogen from a rail car into the pad storage sphere for

top off. [ SPACE SHUTTLE WEEKLY STATUS SUMMARY, March 26,
1993; Halvorson, FLORIDA TODAY, p. 2A, March 27, 1993.]

[] LAYOFES LIKELY FOR KSC

Lockheed Space Operations Co. and Thiokol Corp. are both
asking their employees to consider taking a voluntary layoff.
Memos went out to employees of both companies this week.
Lockheed may have to cut as many as 300 employees from its
payroll of some 6,000. Thiokol expects to cut about forty



persons from its work force of 500. [Reid, FLORIDA TODAY, p.
1A, March 27, 1993]

March 28: DELTA LAUNCH ATTEMPT SCHEDULED

After aone-day delay, the Air Force is expected to launch its
Delta 2 tonight. The rocket will be carrying a $50 million
military navigation satellite; launch is expected to occur
between 10:13 p.m. and 10:41 p.m. Air Force meteorologists
predict a 90% chance of favorable weather for tonight’s at-
tempt; they expressed concernabout electrically charged clouds

in the immediate area. The payload - a Navstar Global Posi-
tioning Satellite - will be the 23rd in a series of satellites

which enable U.S. ships, submarines, fighters, bombers, tanks
and troops to determine their position within 50 feet. The
system also provides them with a velocity measurement accu-
rate to within a fraction of a mile per hour and the correct

time b y a millionth of a second. [Halvorson, FLORIDA TODAY,
p. 1A, March 28, 1993.]

March 29: DISCOVERY: FRT COMPLETED

Over the weekend tests were performed on Discovery’s main
engine check valves. These tests are the same as those
conducted lastweek during troubleshooting of Columbia’s check
valves. The test results are not conclusive on main engine

#1. Each of five valves passed its individual test. However,

the “combined test,” exercising the complete set of five
valves, shows some unexplained leakage. These tests are being
re-run today. A firm launch date will not be set for Discov-

ery until after these test results are available March 30.

Discovery’s STS 56 flight readiness test of the main engines

and flight control surfaces has been completed at Launch
Complex 39B. Contingency EVA spacesuits have also been in-
stalled and checked out. Work in progress: ATLAS-2 payload
closeouts; installation of crew escape pole; crew hatch func-

tional check; top off of pad liquid oxygen storage sphere;
Orbiter aft compartment closeouts; main engine #1 check valve
testing; stowage of flight crew mission items into crew com-
partment and countdown preparations in Firing Room 3. Sched-
uled STS 56 work: closure of payload bay doors for flight
tonight; mate and leak check of the Orbiter mid-body umbilical

unit (OMBUU); ordnance installation and connections; external
tank purges and Orbiter aft confidence test. Analysis of
Columbia’s failed check valve has revealed a small black non-
metallic particle which may have come from a seal that is
associated with ground support test equipment used during the
valve’s manufacturing. [ DAILY SPACE SHUTTLE STATUS REPORT,
March 29, 1993.]

[] DELTA'S FOURTH ATTEMPT TO LAUNCH

The weather, at least is likely to cooperate for the Air
Force’s fourth attempt to launch its Delta 2 rocket; the
payload is a military satellite. Launch time will come be-

tween 10:09 and 10:37 a.m. this morning. A third effort to



launch the rocket was scrubbed because of high level winds.

The Deltalaunch has also beenimpacted by the “botched launch”

of an Atlas rocket on March 25. That mission began to fall

apart some 22 seconds after launch; the rocket's satellite

payload was deployed in the wrong orbit when the first stage

of the Atlas lost approximately 35 percent of its thrust.

[Halvorson [SEE: “Satellite Can’t Be Salvaged,” FLORIDA TO-
DAY, p. 1A, March 27, 1993; Halvorson, FLORIDA TODAY, p. 1A,
March 27, 1993; Halvorson, FLORIDA TODAY, p. 1A, March 28,
1993; Halvorson, FLORIDA TODAY, p. 1A, March 29, 1993.]

March 30: LAUNCH SCHEDULING: ATLAS, SPACELAB

NASA announced today that Space Shuttle Discovery withthe STS
56/ATLAS-2 payload will be the next mission to fly with launch
scheduled for April 6, 1993, at 1:32 a.m. EDT. Space Shuttle
Columbia and the STS 55/Spacelab D-2 payload, which experi-
enced a launch scrub on March 22, has been assigned a new
target launch date no earlier than April 24. The decision for

STS 56 to be the next mission flown came after the main engine
team finished analyzing the purge valve which caused the STS
55 launch scrub. The team’s investigation concluded that the
valve from the number 3 main engine failed to operate properly
because of contamination that had been in the valve since it
was manufactured. The team also determined that this condi-
tion could existin other engines. A series of tests designed

to reveal such a condition has been performed on Discovery and
one suspect valve from one engine is being removed and re-
placed.

“Flying the missions in this order is the most effective use

of all our resources,” said Shuttle Director TomUtsman . “The
opportunity to observe changesinthe Earth’s ozone during the

seasonal transition between spring and summer in the northern

hemisphere. Atthe same time, the launch team at Kennedy will

be working to get Columbia back to launch configuration for

launch on April 24. NASA is very pleased with the cooperation

given by our friends in the German space agency. They have

been involved as all possible options are considered. Their

willingness to let the STS 56 mission have an early April

launch will give the ATLAS folks the chance to collect some

very important data on the Earth’s ozone.” LAUNCH ADVISORY:
ATLAS 2 Launch Date Set, Spacelab D-2 Mission Rescheduled,”

March 30, 1993; Halvorson, FLORIDA TODAY, p. 1A, March 29,
1993; Banke, FLORIDA TODAY, p. 1A, March 30, 1993.]

[] DISCOVERY VALVE FAILS TEST

In repeating the combined test as well as individual leak
checks of Discovery’s #1 main engine check valves yesterday,
one valve did notpassthesetests. Whileitisthe same valve

which failed on Columbia itis not known at this time if there

is any correlation. Overnight it was removed and today it is

being flown to Rocketdyne in California for failure analysis.

A spare valve is being installed today and will be leak
checked tonight. Technicians at Launch Complex 39B have
completed ATLAS 2 payload closeouts; closed payload bay doors



for flight; installed crew escape pole; performed crew hatch
functional check; topped off pad liquid oxygen storage sphere.

STS 56 work in progress: installation of replacement check

valve on main engine #1; Orbiter aft compartment closeouts;

avionics bay closeouts; mate and leak check Orbiter mid-body

umbilical unit; stowage of flight crew mission items into crew

compartment; troubleshooting crew cabininstrument panel elec-

trical system; countdown preparations in Firing Room 3. Work

scheduled: leak check replacement check valve tonight; ord-

nance installation and connections; pressurization of hyper-

golic propellant tanks; external tank purges; final Orbiter

aft confidence test; removal of main engine protective covers

and installation of aft compartment flight doors. At LC 39A,

the changeout of Columbia’s three main engines is underway.

Yesterday main engine #2 was removed and replaced. Main

engine #3is being removed and replaced today. Main engine #1

is scheduled to be removed and replaced tomorrow. [ DAILY
SPACE SHUTTLE STATUSREPORT, March 30, 1993; Halvorson, FLORIDA
TODAY, p. 1A, April 1, 1993; “Discovery’s Woes Perplex NASA,”

THE ORLANDO SENTINEL, March 30, 1993.]

March 31: STS 56: REPLACEMENT VALVE INSTALLED

Technicians at Launch Complex 39B have installed a replace-
ment check valve on Discovery’s main engine number one as a
result of the STS 55 launch abort. The Orbiter has also been
mated with the orbital mid-body umbilical unit (OMBUU).
Discovery’s STS 56 mission is now scheduled to launch on
April 6 between 1:32 and 3:58 a.m. EST. Work in progress for
STS 56: pad closed for ordnance installation followed by
hypergolic pressurization and fuel cell storage tank purges;

aft engine compartment closeouts; launch countdown prepara-
tions in Firing Room 3. STS 56 work scheduled: continued
troubleshooting on check valves on main engine number 1 when
the pad reopens tonight; retest of the crew cabin electrical
system; temperature sensor checks on OMS crossfeed line; hy-
draulic circulation pump retests; external tank purges; crew
arrival at 10:00 p.m. April 2; countdown starts at 5:00 a.m.

April 3; aftengine compartment closeout for flight also April

3. [ KENNEDY SPACE CENTER SPACE SHUTTLE STATUS REPORT, March

31,1993; H